





Elliott? YR turbines may be furnished, when so 
specified, with carefully tailored, neat appearing, and 
readily removable jacketing, as in this installation. 
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that has eve ing / 


ADAPTABILITY- Every plant engineer wants 
turbines tailored to his needs—if he can get them. In the YR, he can— 
and without sacrifice of standardization. Permissible modifications cover 
the widest possible range. Actually, eight types of turbines are available 
on five basic frames . . . one basic design of governor valve, six elective 
types of governor . . . several types of speed changer, emergency tripping 
mechanisms . . . gland seal arrangement for condensing operation and 
for operation with gas . . . with these and a number of other modifica- 
tions practically any requirements can be met. 


RELIABILIT . ™ Here is a quality for which Elliott 
turbines have long been renowned. In the YR, this quality has been 
further enhanced by improving manufacturing facilities and details of 


design upon which reliable operation depends. 


ECONOMY -= Added to the operating saving in using a 
turbine practically built for its specific conditions, is the further direct 
saving in the reduction in stocking replacement parts due to the inter- 
changeability of wearing parts on all frame sizes. One of the benefits 
of standardization. 


REPUTATION tie high standing which Eniott 
turbines have earned everywhere is the best safeguard an engineer 
can have to sustain his selection of YR turbines. As one engineer said 
to another who had been having drive troubles, ‘‘Why don’t you put 
in Elliott turbines and stop worrying?” In this he voiced an opinion 
almost universally held. 





Whatever you want in a mechanical drive turbine you can 
get in a YR. Bulletin H-16 has all the details—write for it. 
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STEAM TURBINES * 
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Height 
19” to 41% 


IAGARAS 
)NDENSATE 


ARMSTRONG 


Compound 
STEAM TRAPS 


n WHERE. there is a lot of condensate to 

& ge handle in a hurry, Armstrong Compound 

oe ‘ . x Steam Traps fill the bill to peer orem, They 

rh: will take sudden as well as normal loads in 

ae , stride — give you dependable, automatic drain- 

age of purifiers, separators, de-superheaters, 

Pressures flash tanks, headers, hot water heaters, con- 

to 900 tinuous blowdown systems and process 
i equipment. 


In these traps a standard Armstrong inverted 
bucket trap mechanism actuates a piston- 
operated discharge valve with a much larger 
orifice than could possibly be considered in 
an ordinary trap. The result is a thoroughl 

dependable trap which is surprisingly small 
and compact in relation to its capacity. For 
full details call your Armstrong representative 
or write: ARMSTRONG MACHINE WORKS 


Capacities j S i oo Rivers, Mich. 
10 300,000 4 10 Maple St., Three " 
Ube/tte. | @THE ARMSTRONG STEAM 

TRAP BOOK includes essential 

data on Compound Traps as well 

as traps for general service. You 

are welcome to a copy — no ob- 

ligation. Write today. 
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How to Buy Coal and Evaluate Its Quality 

by Fred M. Reiter 

Last February we published a study of coal analyses from the 
standpoint of the user by Fred Reiter who is \Materials Re- 
search Engineer of the Dayton Power & Light Co. at Dayton, 
Ohio. Now, we present another article by Mr. Reiter, this 
time on methods of purchasing coal. This tells engineers how 
to take pipe of different sources of supply and discusses 
methods of weighing the value of one source against another. 


Electrical Features of Bokaro Station 


by Hrand H. Levonian 


Continuing the description of Bokaro Station in the October 
issue, this article considers the electrical features of this new 
150, 000 kva station in India. 


Internally Cooled Coils Boost Generator Ratings 
by C. M. Laffoon 


Here is an interesting article on a new method of electric 
generator construction which makes it possible to build single- 
shaft, 3600 rpm machines of 200,000 kw and larger. 


Power ENGINEERING News Reel 

Take a Walk Through Your Power Plant 
with David Moffat Myers 
In reading this article you take an wen vas trip through your 
own power plant with a famous consulting engineer and listen 
to him suggest ways of improving performance of various 
pieces of equipment. 

Keep Pump Cavitation Down 


Bruce R. Walsh 

This article tells what the engineer who installs, operates and 
maintains pumps can do to minimize purp cavitation, es 
cially in reciprocating and rotary pumps. Incomplete filling 
of pump, leading cause of cavitation, caused by incorrect 
suction conditions. 














Progress Report—Baldwin-Westinghouse Gas-Turbine Electric 


Locomotive. 
by T. J. Putz 
Here’s the latest news about the Baldwin locomotive powered 
by a Westinghouse gas turbine. It is now in operation on the 
Pittsburgh and Lake Erie Railroad. It burns Bunker C fuel 
and its general operation has been good. 


The Practical Engineer and Electrician Section - Contents 


Iceland Builds New Hydroelectric Plants Underground 
This article shows how new underground plants are being 
built in Iceland..Most of the European underground plants are 
built that way because it is cheaper, their protection against 
bombing being an incidental advantage. 


Regular Departments 
Engineers’ Preview 7 — Helpful Bulletins 37 — New Equip- 
ment News 44 — Catalog Library 46 — Construction News 
— Letters to the Editors 55 — New Engineering Books 90 
— Obituaries 90 — News 90. 








interests and practical problems of power engineers 





The only magazine devoted exclusively to the engineering 
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Modern new Steam Plant of Fairbonks-Morse & 
Company, Beloit, Wi in, home of the famous 
opposed-piston diesel engine ... designed and 
built by Stone & Webster. Included are three new 
Westinghouse Centrafire Traveling Grate Stokers. 
Each is capable of producing 80,000 Ibs. of steam 
per hour. This outstanding plant was placed in 
operation during March, 1951. 





43 (ess con 


with same load 


You can have the operating economy... flexibility 


Three Westinghouse Centrafire® Stokers with Travel- 
ing Grate, installed at the new Fairbanks-Morse Steam 
Plant, are establishing an impressive record of efficient 
and economical operation. Previous stokers operating 
under identical temperature and load conditions 
burned approximately 50% more coal than now is 
required by the new Westinghouse Centrafire. 

Each pound of coal now produces more steam due to 
more complete combustion with a minimum of excess 
air. Accelerated response to changing steam loads 
makes operation easy. Requirements for operating and 


maintenance personnel have been cut considerably. 


...and reliability of a Westinghouse Stoker with any 
boiler of your choice. To get the full story, phone 
your nearest Westinghouse Stoker Application Engi- 
neer, or write Westinghouse Electric Corporation, 


J-50533 


P. O. Box 868, Pittsburgh 30, Pas 


STOKERS 
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ENGINEERS’ PREVIEW 


O WE NOW have in sight enough new production 
of sulphur to solve the present free world sulphur 
shortage? If the latest report of discovery of a large 
new sulphur deposit at Garden Island Bay, La., bears 
out the present predictions, then we may have enough 
to solve the problem. For some time now, there has 
been a great deal of agitation in the chemical and in 
other industries about the sulphur shortage, which is 
directly related, of course, to the production of sul- 
phuric acid used in so many other processes. A great 
many suggestions and plans for obtaining sulphur as a 
by-product from other processes and materials, such 
as coal, have been advanced to meet this situation. 
Sulphur demand exceeds the supply so much that its 
domestic use is restricted by the Rational Production 
Authority, exports are rigidly controlled and world 
supplies are allocated among nations by the Inter- 
national Raw Materials Conference. 

The deposit recently discovered in Louisiana, as 
reported by AP, is in a salt dome formation of brim- 
stone, cheapest and purest of the various forms of 
sulphur. The Freeport Sulphur Co., which discovered 
it, has announced plans to build a $10,000,000 to 


$15,000,000 mining plant at the deposit to produce 
500,000 long. tons of sulphur a year. The United 
States accounted for about 90 per cent of the world’s 
crude sulphur last year — the low-cost form on which 
most industry users depend. 


* * * 
| de OR TEN years from now, the rag pm may be 


the next great residential load builder. If only 10 per 
cent of American homes could be equipped with it, pres- 
ent domestic load could be doubled. So claims General 
Electric Co. in announcing that production of standard- 
ized package units suitable for heat pump application is 
already under way, depending on the availabalicy of man- 
power and materials. A number of pilot installations in 
various parts of the country have shown encouraging 
results. For example, in a moderate temperature zone 
with a power rate of 1.5 cents per kwh, a 3-hp heat pump 
should average only $135 per year for both Sodas and 
cooling a 6 room house. Fhere are still problems to be 
solved, of course, but, as usual, the electrical industry 
will take them in its stride. 


* * * 


EVEN-SIDED POST HOLES are not too common 
in the power industry. But you can become very 
familiar with this interesting hootenanny if you will 
read the little book just published by American Stand- 
ards Association called The Strange Case of the Seven- 
Sided Post Hole. It points a moral. Its whimsical text 
and very clever and funny illustrations suggest the 
confusion and waste that exist when each manufac- 
turer in an industry makes his product as different as 
pa The booklet recounts the advantages gained 
y the Post Hole Industry when it agreed on volun- 
tary standards, clearing chem through the American 
Standards Association. The Post Hole Industry is 
imaginary, of course, but the advantages of standards 
are not, and the ASA has used this very clever little 
booklet to explain those advantages and how they 
can be obtained by a great many industries. You may 
obtain a copy of it from the American Standards As- 
sociation, 70 East 45th St., New York 17, N. Y. 


UESTIONS AND ANSWERS on the Controlled 
Materials Plan are published in a 28-page booklet 
recently issued by Nesienal Production Authority. 

This gives the answers to a number of questions on the 
various problems that come up among manufacturers as 
to classification of their products, allocation of materi- 
als and allied questions. The booklet is available from 
the Office of Public Information, National Production 
Authority, U. S. Department of Commerce, Washington 
25, D. C. 
6 Bek 


AS ADMINISTRATIVE sponsor for Sectional Com- 
mittee B16 — Pipe Flanges and Fittings — the 
American Society of Mechanical Engineers announces 
the distribution, for letter ballot vote of the sectional 
committee, of the proposed American Standard on 
Nonmetallic Gaskets for Pipe Flanges, ASA B16. 
This is tentative, subject to revision, and all en- 
gineers who wish to contribute to it or comment on 
the proposed standards may obtain copies of the ten- 
tative draft from D. M. Shackelford, Standards Depart- 
ment, The American Society of Mechanical Engineers, 
29 W. 39th Street, New York 18. 
ee ee 
PROCEDURE to be followed by an apprentice and his 
employer when the apprentice leaves to join the 
armed forces is clarified in a brief, illustrated pamphlet, 
issued by the U. S. Department of Labor's Bureau of 
Apprenticeship. It explains the records to be prepared 
for use by an apprentice when reporting for active duty 
and also for his use when he returns from military service 
so that he may be assured of reemployment rights. Copies 
from the Bureau of Apprenticeship, U. S$. Department of 
Labor, Washington 25, D. C. When requesting copies, 
please mention the publication in which this notice 
appeared. 
* * * 
N™ ELECTROPLATING process, reported to 
offer the first practical approach for plating of 
aluminum, was announced at the fall meeting of The 
Electrochemical Society, October 9-12, 1951, at De- 
troit, Mich. Based on the use of non-aqueous solutions, 
the new method was developed by b. E. Couch and 
Abner Brenner of the U. S. Bureau of Standards, and 
was described by Dr. Couch during the symposium on 
electroplating processes at the meeting. 
* * * : 
R= SEE the stern half of a Swedish freighter going 
East? Well, the stern half of the Swedish freighter 
Christer Salén, which was wrecked and ‘split in two in 
a yee off Yokohama last May, returned to Europe 
under its own power, to be rebuilt at Bremen. This was 
because repair costs in Japan were too high. A 40-ft 
makeshift prow was added to the stern half of the vessel 
in place of the 285 ft forepart lost in the gale. The 
crippled ship carried a full cargo and it was estimated 
that the trip would take two months with an average 
speed of 9 Rat At this writing we have not heard 
whether she made port or not. It reminds us of the way 
in which the citizens of Alaska took the afterpart of a 
vessel wrecked on the Alaskan coast and, by using the 
vessel's boilers and engines, which were installed near 
the stern, turned it into a stationary power plant, as 
chronicled in Engineers’ Preview some time ago. 
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Ata that could go to the Moon and other 
planets was termed a ‘‘marginal possibility’’ by a 
General Electric scientist in a recent address. 

Speaking before the New York Section of the American 
Chemical Society, Anthony J. Nerad of the G-E Research 
Laboratory said that the greatest factor in making such 
extremely long distance rocket flight possible, with fuels 
now available, would be a rocket built in stages. Mr. 
Nerad, who is Assistant Manager of the laboratory's 
chemistry division, said there would be several sections, 
which would drop off one by one after fuel is used. 

However, the scientist warned, still more development 
is required to make such rockets a reality. Even by taking 
advantage of all known techniques to extract from pro- 
pellants the best — performance, we still ‘*have not 
attained the real margins needed for very long-range 
terrestrial rockets or those which we can send to the 
planets,’ Mr. Nerad said. 

““We thus come to a stopping point,"’ he pointed out, 
‘‘where we must consider admitting that our future lies 
in the use of atomic fuel, or else we must conceive of an 
easier or necessary intermediate step."’ 


* * * 


EMINAR ON OPERATIONS RESEARCH in Indus- 
try and Business, first of its kind, will be held by the 
Department of Engineering Administration at Case 
Institute of Technology, from Nov. 8, to 10. Experts 
who will participate in the seminar include Dr. Horace 
C. Levison, chairman of the National Research Council 
Committee on Operations Research; Dr. Sebastian B. 
Littauer, associate professor of industrial engineering, 
Columbia University; Dr. C. West Churchman, opera- 
tions research professor, Case Institute of Technology; 
Dr. Philip M. Morse, nar eng of physics, Massachu- 
Setts Institute of Technology, and David B. Hertz, 
assistant protessor of industrial engineering, Columbia 
University. 

Objective of the seminar is to a the areas of 
greatest potential commercial value for the application 
of operations research techniques in industry and busi- 
fess. Topics to be discussed will include: how opera- 
tions research works, how it can serve particular needs 
more efficiently than traditional research methods, use 
of sampling methods with respect to operations re- 
search, the future of operations research in business 
and industry, and how to direct and administer opera- 
tions research. Full information from Douglass W. 
Miller, Case Institute of Technology, Cleveland 6, 
Ohio. 

* * * 


pained a practical food for cattle? Well, experi- 
ments in the G-E Research Laboratory, in collabora- 
tion with the department of bacteriology at the State 
Gollege of Washington, Pullman, Wash., show that 
ifradiation with high-voltage electrons, or cathode rays, 
Makes part of the sawdust digestible by organisms in the 
Gow’'s stomach. 

Wood consists largely of cellulose, combined with 
another compound called lignin, in which combination 
it is indigestible. 

The cathode rays make the cellulose available. Bac- 
terial action in the rumen, the first of the cow’s four 
stomachs, is able to convert the cellulose into several 
other compounds, such as acetic, propionic and butyric 
acids. These are generally known as the volatile acids, 
and can be absorbed in the animal's intestines. 

Basswood was used in the experiments, both in the 
form of sawdust and small wafers. It was irradiated in 
the Research Laboratory by a modification of the million- 
volt X-ray unit. 


Ries FURNACES making essential ferromanga- 
nese for this country’s record breaking steel out- 
put now can be prevented from giving off a dense fume 
to pollute the atmosphere. Control of air pollution by 
furnaces making ferromanganese is vastly different 
from the control needed to clean gas from furnaces 
making pig iron. United States Steel Co. laboratory 
tests were conducted to determine methods that would 
remove the very fine fume which makes up 80 per cent 
of the impurities in the gas from a ferromanganese 
furnace. It was found that this foreign matter could 
be removed by spraying the dirty gas with water, 
precipitating the fume electrically, burning it and press- 
ing it into briquettes. The latter measure was thought 
necessary to prevent the collected dust from being 
blown away by the wind during disposal. In a = 
plant, no fume at all was discernible. As a result of this 
work, a plant has been designed to clean 135,000 
standard cfm of ferromanganese blast furnace gas. 


* * * 


VERY reader of Power ENGinzERING should be inter- 

ested in what happens to electricity when the con- 
sumer gets hold of it. We have been wondering lately 
how many engineers have thought a the implica- 
tions of the recent television test conducted here in 
Chicago. Three hundred families were equipped with 
television sets capable of receiving conerolied rograms of 
movies, for which they paid a fee. Aouaieg to our 
information, 90 per cent of the subscribers, after one 
month's trial of this system, said they preferred to see 
the entertainment in their own homes rather than going 
to theaters for it. 

It might be worth while to give a little thought to the 
effect of this on the transportation industry, the parking 
lot industry, the hot dog and pop-corn industry, also the 
effect of it on the home lighting load, the consumption 
of ice cubes and other uses, to say nothing of the power 
used in the television sets themselves. 

In one large city, during the recent television broad- 
casts of the Senate Crime Committee investigations, we 
were informed by the head of the local utility that it was 
necessary to put a big turbine generator on the line during 
the day just to carry the increased television set load. 


* * * 


eLBCERICAL EQUIPMENT, specially designed to 
power the 2,000,000,000 electron-volt Cosmotron 
has successfully passed its first tests at the Brookhaven 
National Laboratory, Upton, N. Y. 

This was disclosed with the announcement by the 
Laboratory that the 2200-ton magnet —key com- 
ponent of the accelerator — has been tested at its full 
power of 40,000 kw. Other elements are now being 
added and the complete machine should be ready for 
trial runs early next year. It was built by Westinghouse. 

Called the “Cosmotron” because it will give atomic 
particles energies equal to some cosmic rays, the giant 
machine is cntguell to accelerate protons to energies 
five times greater than those provided by the largest 
existing cyclotron. The electrical equipment will feed 
power to the ring-shaped iron magnet, 65 ft in diam- 
eter, which contains an acceleration chamber for the 
protons. 

The energy is supplied by a large motor-generator 
set, equipped with a 45-ton flywheel, that delivers 
alternating current to a battery of 24 ignitron rectifiers. 
These rectifiers convert the alternating current into 
40,000-kw direct-current pulses. Twelve pulses per 
minute are sent into the Cosmotron magnet to guide 
the sub-atomic particles around the acceleration cham- 

r. 
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YOU CAN REDUCE 


..-by lubricating with TEXACO URSA OIL 


Diesel, gas or dual-fuel engines—all run better and 
cleaner when the lubricant is Texaco Ursa Oil. This 
is the oil with extra resistance to oxidation . . . 
extra ability to keep rings free, ports clear, valve 
action snappy. You can be sure of proper compres- 
sion and combustion . . . lower fuel consumption. 

Maintenance costs are lower, too, because Texaco 
Ursa Oil wards off wear with a tough, friction- 
fighting film that stands up through the severest 
kind of service. All moving parts last longer. 

There is a complete line of Texaco Diesel lubri- 
cating oils — a viscosity to meet every operating 
condition. They are approved by leading engine 
builders and preferred by operators everywhere. 
In fact — 


YOU CAN REDUCE 


SS 


Engines in a mammoth aluminum plant 
—one of the world’s largest internal 
combustion plants—include 18 Nordberg 
Gas-Diesels which are lubricated with 
Texaco Ursa Oils exclusively. 





More stationary Diesel h.p. and more 
railroad Diesel locomotives in the 
U. S. are lubricated with Texaco than 
with any other brand. 











A Texaco Lubrication Engineer will gladly show 
you how effective lubrication can step up Diesel 
efficiency and economy in your plant. Just call the 
nearest of the more than 2,000 Texaco Distributing 
Plants in the 48 States, or write: 

wv 5d w 

The Texas Company, 135 East 42nd Street, 

New York 17, N. Y. 


TEXACO URSA OILS 


FOR ALL DIESEL, GAS AND DUAL-FUEL ENGINES 
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TUNE IN... TEXACO STAR THEATER st sensing MILTON BERLE on celeviiies every Tuesday night. See newspaper for time and station. 


9 








WITH NEW ILLUMINATOR ON 


YARWAY FLAT GLASS GAGE... 


BOILER WATER LEVEL 


It’s light! It's bright! It's right! You see 
instantly the accurate boiler water level in your 
Yarway Flat Glass Gage because the meniscus at 
water level stands out like a brilliant star... thanks 
to the new Yarway Type “M” Illuminator. 


The Type“M” Illuminator is specially-designed 
to give maximum brilliance to Yarway flat glass 
inserts, and to spot the water level over its 
entire traverse. The superior penetration of its 
blue-white light cuts through extraneous light, 
dust particles in the air, and deposits on the 
gage glasses. Effective over longer distances. 


New or already-installed Yarway Flat Glass 
Gages may be equipped with the Illuminator. 
Yarway Illuminators may be installed in pairs 
on four-glass gages. 

Get in touch with your nearest Yarway office 
for further details on this latest Flat Glass Gage 
development, or write direct to... 


YARNALL-WARING COMPANY 


114 Mermaid Avenue, Philadelphia 18, Pa. 
BRANCH OFFICES IN PRINCIPAL CITIES 
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PLANT EQUIPMENT 
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he New RU LY y/h Pulverizer 


Gives long uninterrupted operation, low Where the free moisture is evaporated—no capacity reduction 
naintenance and sustained fineness over years with high moisture—where foreign materials in coal are rejected. 
of operation. This section reduces the coal going to main pulverizing section to 











s 4° 2 


We can merely touch on the many operating advantages of the new Riley “50” 
pulverizer in a two-page ad. The Riley “50” is the most significant pulverizer 
development in the past decade. Write for the story of the Riley “‘50.”’ It will pay 
you to thoroughly investigate the Riley ‘‘50’’ before purchasing coal pulverizers. 


BRIiLEY 


STOKER CORPORATION, WORCESTER, MASS. 

Boston New York Philadelphi Washi: Buffalo Pittsburgh Cleveland Detroit Chicago 

Cincinnati Atlanta New Orleans St, Lowis Kansas City St. Pau! Tulsa Houston Denver 
Salt Lake City Los Angeles Portland Seattle 
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Sponlancously Accepted by Engineers 


Because of These Outstanding Features 


* 
~ 


COND wh W WD 


No capacity reduction with increase in 
moisture. 


Tramp iron, iron pyrites and other foreign 
materials in coal rejected. 


Pulverizing elements faced with tungsten 
carbide. 


Fineness sustained over years of operation. 


Long periods of operation without neces- 
sity of shutdowns. 


Unusually high capacity per unit of space. 
Minimum foundation requirements. 
Ability to carry low loads. 
Flexibility-wide load range. 


*10 Operates without coal, with no noise and 


All of these companies have industrial Plants 


without wear or damage to parts. 


11 


Low maintenance and power. 


No explosion hazard, travel of coal 
through pulverizer faster than flame 
propagation. 


Quiet vibrationless operation. 
Ease of lighting and regulation. 
High primary air temperatures. 
Thoroughly dependable. 
Negligible cost of lubrication. 


All moving parts on a single horizontal 
shaft with bearings outside of housing. 
No worms or gears. 


Primary air fan integral with pulverizer 
—separate fan and motor not required. 


*No other pulverizer can approach the Riley “50” in these important characteristics. 


ordered Riley “50” Series 
pulverizers within the past year 


These contracts were 
engineered by the 


following consultants 

BECHTEL CORPORATION 

EBASCO SERVICES 

Cuas. T. Mann, Inc. 

PIONEER SERVICE & ENGINEERING 
Co. 

SARGENT & LUNDY 

SANDERSON & PORTER 

Stone & WEBSTER ENGINEERING 
Corp. 

Brack & VEATCH 

UNITED ENGINEERS & 
CONSTRUCTORS 

STANLEY ENGINEERING Co. 

KENNETH R. WARRINGTON 

J. V. EpeskuTy 

FRANCISCO & JACOBUS 

Doucias M. McBEAN 

Rosson & WoEsE, INc, 





COMPLETE STEAM 
GENERATING UNITS 


ECONOMIZERS - WATER-COOLED FURNACES - 
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LASTING, LOW-COST PROTECTION 


for Your Water Tube Boilers 
with CRYSTOLON* Armor Blocks 


Made Of Top-Quality Silicon Car- 
bide, Norton CRYSTOLON Armor 
Blocks have the necessary refractori- 
ness to withstand today’s extremely 
high boiler furnace temperatures. 
Equally important is their high resist- 
ance to slag penetration and abrasion. 
Due to their high thermal conductiv- 
ity, they promote even heat distribu- 
tion, and afford maximum protection 
to tubes from localized heat genera- 
tion and flame impingement. 


Installation Is Easy And Inexpensive, 
thanks to the simplified design of CRYSTOLON 
Armor Blocks. Adjoining surfaces of blocks are 
tapered, for secure locking and to maintain in- 
timate contact with the tubes. Available for 
both bent and straight tube sections, these 
blocks can be replaced entirely from the fire side 
of the boiler. They are laid dry, further reducing 
installation costs, and tubes require no cleaning 
or grinding, as when cast iron blocks are re- 
placed. When small areas are to be protected 
against flame impingement, blocks can be held 
correctly in place by clamps fitted around the 
tubes. 





—— 


Whatever type or make of 
water tube boilers you’re using, you 
can depend on CRYSTOLON 
Armor Blocks for thorough protec- : 
tion and economy. For prices and | y 
full information, send data on tube NOR TON 
diameters, tube spacing, radius of 
curvature in bent-tube sections, and * 
dimensions of areas to be covered. Special REFRACTORIES 
Refractories Division, NORTON 
COMPANY, 616 New Bond Street, | Making better products to make other products better 


Worcester 6, Mass. 


*Trade-Mark Reg. U. S. Pat. Off. and Foreign Countries 











Conadian Representative 


A P. GREEN FIRE BRICK CO., Ltd. TORONTO, ONTARIO 
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This Milton Roy 
Bulletin No. 151 

Gives You 
COMPLETE 


DETAILS 








Buttetin No. 151 is filled with 
information on controlled volume 
pumping. Here are a few of the 
many important details you'll find 
in the book: 

@ an explanation of controlled 
volume pumping. 

@ a description of what controlled 
volume pumping can do for you— 
what it does for others in the 
chemical, textile, petroleum, pulp 
and paper, paint, food and bever- 
age, water treatment, pharmaceuti- 
cal, and brewing industries and in 
instrumentation, pilot plants and 
laboratories. 


@ a description of how Milton 


Roy Controlled Volume Pumps 
give users maximum benefits; how 
any desired rate of delivery, from 
zero to full capacity, can be main- 
tained with accuracy; how deliver- 
ies as low as 3 milliliters per 
hour can be held with precision; 
how difficult-to-pump materials, 
such as slurries, viscous liquids, 
solids in suspension, etc., are 
readily handled. 

@ 4 pages of color charts which 
show in dramatic “traffic-light” 
style the relative corrosion resist- 
ance of materials of construction 
to over 170 chemicals. These val- 
uable reference charts summarize 
industry-wide data. 


MIL ron 


1320 EAST MERMAID LANE, 


® a description of the features that 
make Milton Roy Controlled Vol- 
ume Pumps perform flawlessly on 
services where no other pump has 
filled the need. 


If your operations call for pump- 
ing a controlled volume of liquid 
in amounts as much as 50 gallons 
per minute or as little as 3 milli- 
liters per hour, you'll find this 
book extremely valuable. 


For your free copy of the 24-page, 
2-color Milton Roy Bulletin No. 
151, write or call the Milton Roy 
representative listed in your tele- 
phone directory. Or, if you prefer, 
write direct to us. 


OY 


PHILADELPHIA 18, PA. 
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MANUFACTURERS OF CONTROLLED VOLUME PUMPS AND AUTOMATIC CHEMICAL FEED SYSTEMS 


15 








O) 


GATES, GLOBES, ANGLES, CHECKS 
There’s this long line to choose from... 


1253S, 1350S, 2508S, 
175, 200, 400 & 500 WOG. 
CLIP GATES—\-inch to 4-inches. 


al OIC 


FOUNDED 1883 
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ANY VALVING REQUIREMENT 


Screwed, flanged, butt weld and 

socket weld ends . .. rising and 

non-rising stems . . . outside 

screw and yoke... alloy metal 

seats, discs and wedges, composi- 

tion discs . . . union, inside screw 

and bolted bonnet .. . tapered 

and parallel seat wedges. 

If you’re needing valve applica- 

Ieee Te tion know-how, call the nearby 

staeees fo 8 ° OIC distributor or write direct 
eos ale. to us. The Ohio Injector 
Company, Wadsworth, Ohio. 


VALVES. 


FORGED AND CAST STEEL * IRON + BRONZE “* 





‘os s'ate o* 
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Uustratio® two views of a 35 
ton Condens ww prior to partial 
disassembly for s. 


FOR CONDENSING 
REFRIGERANTS 


Designed for today’s water conservation requirements, and 
PON SIBILITY: to keep refrigeration costs low, the new Vogt Condenser Tower 
SINGLE RES meets the need for a proven, readily cleanable condensing unit. 
Vogt, leading builder of refrigeration con- The Vogt Condenser Tower om. of a multip _ 
eee : straight tube condenser, a receiver, an oil trap, a cooling 
densers, assumes responsibility for engineer- tower, and a water pump. Removable cast iron heads permit 
ing the unit. Only one purchase order needed. easy cleaning of the condenser tubes. 
- Water costs are extremely low since the cooling water is 
SHOP FITTE D: recirculated continuously and requires only a small amount of 
7 seen eh sie filien Renal makeup to replace losses due to windage and evaporation. 
ee eee ee Condenser Tower units are available in capacities ranging 
no cutting or fitting of pipe. from 5 to 50 tons refrigeration. Additional information 
will be furnished upon request. 


HENRY VOGT MACHINE CO., Louisville 10, Kentucky 


BRANCH OFFICES: NEW YORK, PHIILADELPHIA, CLEVELAND, CHICAGO, ST. LOUIS, DALLAS, CHARLESTON, W. VA 
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IT ALWAYS PAYS TO SPECIFY 


LADISH 


PIPE FITTINGS 


TO MARK PROGRESS 


ne 


Mo 


Z 


a 


ad 


...where flow 
efficiency 
is a vital factor 


You can depend on Ladish Controlled 





Quality Fittings to maintain maximum 


flow characteristics of any piping system . ee 2 ysl ‘ 
THE COMPLETE Contiollid Yualily FITTINGS LINE 


PRODUCED UNDER ONE ROOF...ONE RESPONSIBILITY 


and do it consistently year after year. For 


advanced Ladish engineering assures the 


true circularity, full effective radii and 
smooth inner surfaces necessary to keep L y4N 1D) | S I i ( . @) ‘5 
turbulence and friction loss at a minimum 

CUDAHY, WISCONSIN 


... features which are doubly safeguarded MILWAUKEE SUBURB 


by the high, inflexible standards of Ladish Cake Cian i ES ere Sec ere eee eee eee 
¢ St Lovis © Atlanta © Houston © Tule ® Los Angeles © Havana © Toronto @ Mexico City 


Controlled Quality. 


CCEle B-aasvy-BIOP ¢ 





HOT PROCESS- 


Hot Zeolite Plant 























oe ae le ea ee 


ANTHRAFILT FILTERS 


GRAVER “SPHERICONE” HOT ZEOLITE SOFTENERS 


























FEEDS 


When a large eastern refinery wanted the most modern, efficient 
and economical treating system to handle 200,000 gph of feed- 
water ... virtually 90 to 100% make-up ... for their 650 psig 
boilers, their engineers selected a GRAVER Hot Process-Hot 
Zeolite plant employing GRAVEX styrene zeolite. 


Advantages of this type of Water Conditioning System 


This Graver water treatment with hot zeolite was chosen because 
it offered these advantages over a hot process softener with hot 
phosphate after-treatment: 


1. Lower hardness in feedwater. 

2. Lower CO2 in steam because of lower alkalinity. 

3. Lower chemical operating costs. 

4. Low silica in feedwater. 

5. A uniformly low hardness in feedwater with possible rapid 
variations in raw water composition. 


The plant includes a single GRAVER SPHERICONE Hot Proc- 
ess Sedimentation Tank ... also the largest in the world ... to 
handle the entire water supply. This exclusive tank design gives 
greatest clarity of effluent, and at the same time provides greatest 
economy in steel and manufacturing cost. ¢ Write for further in- 
formation on the application of this type of GRAVER Water Con- 
ditioning System to your own feedwater needs. 


[GRAVER 





Facts about the GRAVER 
equipment in this plant 


@ One GRAVER SPHERICONE Hot Process 
unit 43 ft 6 in dia x 60 ft high. 


@ Six GRAVER Hot Zeolite Softeners, each 
10 ft dia x 5 ft 6 in high. 


© Twelve GRAVER Anthrofilt Filters, each 11 
ft dia x 5 ft high. 


@ GRAVER Chemical Feeders. 
eeesed 


Write for Technical Articles: “Hot Zeolite 
Softening” and “Factors in Hot Process 
Softener Design and Operation.” 


GRAVER WATER CONDITIONING CO. 
Division of Graver Tank & Mfg. Co., Inc. 


216 WEST 14th STREET, NEW YORK 11, N.Y. 





WHEREVER ACCURACY COUNTS... 





You Can Count on. 














SUN OIL COMPANY'S big, modern Natural Gas plant at Delmita, Starr Co., Texas 


— where 99% of the automatic valves and controls are Climax. 


For control of pressures, temperatures, levels 
and flow—industries look to Climax Controls 
for the exacting reliability they require. 


Accuracy is initiated at the BS&B Climax 
Controls division, where every control and 
valve must undergo rigid tests before deliv- 
ery; and where engineers, metallurgists and 
laboratory technicians are constantly ex- 
ploring and developing new materials, new 
methods, new and improved products, and 
new ideas. 

In the Oil, Gas, Chemical and Petro-Chemi- 
cal Industries, especially, the name “Climax” 


Brack, 


Sivatts & BRYSON, 


has become synonymous with efficiency and 
trouble-free performance. 


The employment of Climax valves, controls, 
regulators or relays have in many cases 
eliminated manual operations, varied, in- 
creased or multiplied the functions of equip- 
ment, supplied additional safety factors and 
reduced the supervisory requirements. At 
BS&B headquarters a large Climax engi- 
neering staff is available to assist you with 
your problems. Your inquiries will be treated 
in strict confidence. 


Write today on your company letterhead for 
latest issue of the Climax Controls Catalog. 


inc. 


Climax Controls Division, Dept. 60-R 


7500 East 12th Street 


Kansas City 3, Missouri 











Whether you use fresh, salt or brackish circulat- 
ing water, service records testify that Admiralty 
metal tubes have given very satisfactory perform- 
ance in stationary power plant condensers. 

Such corrodents as carbon dioxide, hydrogen 
sulfide, chlorine and metal salts, in the concentra- 
tions normally found in natural waters, or used in 
their treatment, are effectively resisted by tubes 
made of Admiralty. 

Adding as little as 0.02% Phosphorus to Admi- 
ralty gives maximum resistance to dezincification 
while retaining all the other desirable properties 
of this alloy. 

In order to assure uniform chemical composition 
and soundness, Scovill produces its Phosphorized 
Admiralty tubes by the continuous billet-casting 
process which continuously maintains the opti- 
mum amount of phosphorus. The tubes are hot- 
extruded from the continuous-cast billets, then are 
cold-drawn, annealed, cleaned and finished to pro- 
duce tubes of uniform temper, gauge, straightness, 


SCOVILL CONDENSER TUBES 


“You can’t buy better brass” : 


— oo 
snNOoOrize 
ae 
<4 
x We 4 


ondenser Tubes? 


roundness, diameters, length and freedom from 
burrs. . 

A Condenser Tube Booklet is available to quali- 
fied users who request it on their business letter- 
head. Scovill Manufacturing Company, 15 Mill 
Street, Waterbury 20, Connecticut. 


Only Scovill Phosphorized Admiralty 
Has All These Advantages... 


© Uniformity a 4 te: 
Scovill i ting techniq 

© Relative immunity to dezincification 

@ Excellent performance in fresh, salt or brackish waters 

@ High resistance to steam and condensate 

@ Unquestioned heat transfer characteristics 

©@ Superior resistance to general corrosion 

®@ Good resistance to velocities under 7 fps. 


from 








iA PRODUCT: 


: OF SCOVILLE: 8-1-5 
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G-E station-type equipments unify 
power station design. Factory assem- 
bled and tested units arrive ready 
for installation. Completely metal- 
enclosed and fully co-ordinated, they 
assure a high degree of safety and 
dependability. 





FORMULA FOR UNIFIED POWER STATION DESIGN... 


Complete project planning with packaged equipment 


G-E station-type equipments provide the | 
modern method for getting unified power ~ 
station design. These standardized units | 
readily combine into a compact, integrated 
system matched to your requirements. Factory 
assembled and tested, they provide a degree 
of over-all co-ordination difficult to achieve 
in any other way. 





Standardized “packaged” units include cir- 
cuit breakers, associated switching equip- 
ments and interconnecting buses, Each has 
been given the large investment in design 
time and high degree of design refinement 
warranted by repetitive manufacture. All are 
completely metal enclosed and — co-ordi- 
nated to assure greater safety and depend-7 








; My “g 1 | ability. ' 
For complete information concerning the 

Artist’s view of typical station switchgear, of which the various components are: many advantages of G-E station-type equip- 

(1) Neutral grounding breaker oe resistor; pacha eo weg ome as tome ts —_ ments, see your local G-E sales representative, 

and potential transformers; (4 enerator and feeder cubicles; eeder transfer toe ¢ a4 ; 

bus; (6) Feeder cable entrance units; (7) Synchronizing reactors; (8) Synchronizing bus; » we oo = on Electric Company, 

(9) Duplex control board. Schenectady 5, N. Y. 


GENERAL ELECTRIC 


855-28 
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uot of Allis-Chalmers 


ON 


D' SIGNING AND BUILDING this spe- 
cial power-delivering dynamom- 
eter required engineering skill available 
only to a company such as Allis-Chal- 
mers with its century of engineering 
experience. 

Arranged for direct measurement of 
torque, the dynamometer has an accu- 
racy of 14% of the rated torque. Its 
overall speed range is 1210 to 15,072 
rpm. And the 24,000 hp synchronous 
motor and its speed-increasing gear are 
supported by a special hydrostatically 
mounted base. Although the assembly 


November, 1951 


weighs 130,000 pounds, it is so well 
balanced and cradled that it can be 
moved by the pressure of a man’s finger. 

The dynamometer was built for the 
Pratt & Whitney Aircraft Division of 
United Aircraft Corporation for test- 
ing turbo-jet engines. Allis-Chalmers 
also supplied the torque measuring 


equipment, metal-enclosed bus duct 
and switchgear. 

Whether you need special or stand- 
ard equipment—for power generation, 
distribution or utilization — you can 
benefit from this engineering experience 
by calling your nearby A-C representa- 
tive. Allis-Chalmers, Milwaukee 1, Wis. 


A-3501 


ALLIS-CHALMERS {AC 
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... Goetze Heat Exchanger 
are precision-made for longer service 


Whether your requirements call for heat ex- 
changer gaskets larger than 100” in diameter, or 
smaller than 10”, you can get the exact size you 
want ... hand-tailored to the shape you need... 
simply by specifying “Johns-Manville Goetze.” 
And because they’re precision-made, you'll find 
these better gaskets provide the effective sealing 
and longer life that make them actually cost less 
in the long run. Each gasket is carefully con- 
structed in every detail to assure accuracy of fit 


Johns-Manville 


Gaskets 


... to provide ample lap widths and uniform rib 
widths ... and to prevent trouble-making wrinkles 
or cracks on the corners. 

If you’re having trouble with persistent joint 
leakage and frequent gasket replacements, find 
out how little it costs to have Goetze Heat Ex- 
changer Gaskets tailored to your requirements. © 
Your blueprint or template will bring a prompt 
estimate. Address Johns-Manville, Box 290, New 
York 16, New York. 


GASKETS 


THERE'S A JOHNS-MANVILLE PACKING 
AND GASKET FOR EVERY SERVICE 
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Two 50 hp Terry solid-wheel 
Turbines driving oil pumps 
3500 RPM. 250 psi O Super- 
heat—5 psi back pressure. 


LARGE sabe CLEARANCES 
GIVE ADDED DEPENDABILTY 


Terry Turbine blades have the protection of gen- 
erous radial and axial clearances. Axial clearance is 
so large—a full inch—that end play can do no 
damage. 


Projecting rims at both sides of the wheel give 
further protection to the rotor buckets. Should clear- 
ance become reduced, these rims will take rubbing 
without damage to the blades. 


This construction also makes frequent inspection of 
thrust bearings unnecessary. 


A request on your business letterhead will bring 
If you have a specific turbine YOu Terry Bulletin S-116 giving detailed information 
drive job in mind, our district about these features and other Terry Turbine ad- 
Terry representative will be vantages. 
glad to discuss it with you. 


T-1174 


THE TERRY STEAM 
TURBINE COMPANY 


TERRY SQUARE, HARTFORD,CONN. 


A 
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if 
steam demand 


IS CTOWING... 


s¥-Yokdo) s MMeliilolicsileli Mel) a ala= 

















EASTERN GAS AND FUEL ASSOCIATES 


PITTSBURGH BOSTON CHICAGO CLEVELAND DETROIT NEW YORK 
NORFOLK PHILADELPHIA SYRACUSE 


For New England: New England Coal & Coke Co., for Export: Castner, Curran & Bullitt, Inc. 





Now, when you must meet tight production schedules, 
fyou’ll need Gartock Lattice-Braid to help you avoid fre- 
‘quent shut-downs for re-packing—for Lattice-Braid is de- 
signed for long, continuous service. 

All the strands of Lattice-Braid packing are lattice-linked 
Rogether into a structural unit which holds together, even 
when the packing is worn far beyond the limits of wear 
of ordinary braided packings. 

Garwock Lattice-Braid is supplied in several styles listed 
at the right. Write for folder today. 


THE GARLOCK PACKING COMPANY 


hi ar o PALMYRA, NEW YORK 
ory 


In Canada: The Garlock Packing Company 


\ ® J of Canada Ltd., Toronto, Ont. 


(JARLOCK 


Nagy 


PACKING 


— | 





PATENTED 


ASBESTOS 
GARLOCK 730-for hot or cold water at medium 
to high pressures. 
GARLOCK 731-for steam, gases or water at tem- 
peratures up to 700°F. 
GARLOCK 732 (wire inserted)-for heavy duty 
service against steam, oil, gases or water at 
temperatures up to 700°F. 
GARLOCK 733-for hot or cold water or alcohol 
at medium or low pressures. 
GARLOCK 734-for cold gasoline, kerosene and 
light oils. 
GARLOCK 736 (blue asbestos )-for concentrated 
mineral acids. 


FLAX 

GARLOCK 740-for cold water at medium or low 
pressures. 
GARLOCK 745-for heavy hydraulic service 
against cold water. 

COTTON 
GARLOCK 751-for hot or cold water. 

TEFLON 
GARLOCK 5733-for all acids, all alkali solutions 
and all organic solvents. 
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standard 


RING BALANCE METERS 


give reliable readings 


over the full chart range 





! 


The simple, radial torque principle 
used in Hagan Ring Balance Meters 
gives dependable results over the entire 
chart range. For example, the operator 
who brings a boiler onto the line can 
depend on the Hagan Boiler Meter to 
indicate the instant the boiler starts 
delivering steam. 

Hagan Ring Balance Meters readily 
handle high differentials—up to 420” 
of water column—which are a source 
of difficulty in conventional meters. 
Other important features of the Hagan 
Ring Balance Meter include: 


* No stuffing boxes 

* Ease of dead weight calibration 

* High sensitivity at low flow rates 

* Adjustable full scale range 4 

* Easy and inexpensive maintenance * HAGAN RING BALANCE METERS * HAGAN 
Hagan Corporation 


Hagan Building 
Pittsburgh 30, Pennsylvania 





Clip the coupon for additional infor- 
mation about how Hagan Ring Balance 
Meters can serve you. 


4 
{ 


Please send me further information on Hagan Ring Bal- : 
ance Meters. I am particularly interested in 


NAME 


POSITION 


HAGAN CORPORATION 


RING BALANCE FLOW AND PRESSURE INSTRUMENTS 
‘THRUSTORQ FORCE MEASURING DEVICES 
BOILER COMBUSTION CONTROL SYSTEMS 

METALLURGICAL FURNACE CONTROL SYSTEMS 
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COMPANY 
STREET AND NUMBER 


CITY ZONE STATE 
PE-11 


HAGAN RING BALANCE METERS 





Story of an Economy Drive 


How THE WortHINGTON STEAM TurRBiINE Pays Divip—eNDs For THE City oF LITCHFIELD 


What happened at Litchfield, 
Minnesota, is a clue to a most eco- 
nomical power plant operation. 

Originally, the Litchfield mu- 
nicipal power plant consisted of 
low-pressure boilers, a steam en- 
gine and a small turbine-genera- 
tor unit. The exhaust steam is 
sold for municipal heating. 


tract steam for heating purposes. 

Worthington builds steam tur- 
bines in all types and sizes—and 
turbine-generator sets up to 
10,000-kw. For proof there’s more 


worth in Worthington, call our 
nearest office or write to Wor- 
thington Pump and Machinery 
Corporation, Steam Turbine 
Division, Wellsville, New York. 


Next—a Diesel engine-driven wo RT rr j P. G ’ re] er 


generator was installed. The load 4. “ 

grew, and finally, after a careful (95 ———— 
survey, it was decided to install > ps ERS 
a 3000-kw Worthington turbine 


generator and automatically ex- GENERATORS 


STEAM TURBINE 
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from 
Arizona 


DriGooler 


world... 





Climates vary ... 
cooling requirements differ—but preference 
for Marley DriCoolers: is world-wide, as evidenced 


by the exceptional interest shown in the ever-increasing number 


of DriCooler installations throughout the world. Consider all factors — weather conditions, fluid 


to be cooled, horsepower required, influence of corrosion, and many more — 


and you'll find that Marley offers you the best, most economical dry cooler for your specific job. 


This is so because Marley makes a complete line of DriCoolers in a wide range of capacities 


and designs; because each Marley DriCooler is engineered for the job, whether it 


be to cool jacket water in the Arctic or lube oils in the burning desert. 


There’s a Marley application engineer in every major city, whose 
services and experience are yours for the asking. Call your Marley man for full 
details or write for Bulletin DC-50. 


Also producers of 
AQUATOWERS 
VAIRFLO TOWERS 
DOUBLE-FLOW TOWERS 
NATURAL DRAFT TOWERS 
SPRAY NOZZLES 


The Marley Company, Inc. 


KANSAS CITY 15, KANSAS 
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POWER FOR MORE THAN A MILLION HOMES 


The power produced in this great 200,000 KW steam generating 
power plant is enough to supply several million people with light 
and power. 


To India where this has taken place, The Kuljian Corporation has 
sent men, materials, equipment and supplies to construct and operate 
this power station which was previously engineered and designed 
at our headquarters in Philadelphia. 


Kuljian engineering and construction skill and resources have been 
applied to a wide range of utility and industrial projects under 
varying conditions in many parts of the world. 


This seasoned experience in Engineering and Construction is also 
available to you. 


wee. Fe Drulpian Gonaton 


CALCUTTA, INDIA 


ROME, ITALY ENGINEERS - CONSTRUCTORS 


CARACAS, VENEZUELA 
MEXICO CITY, MEXICO 1200 NORTH BROAD STREET, PHILADELPHIA 21, PA. 
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ALLIS-CHALMERS 
No. 30 SERIES 
Boiler Feedwater Treatment 





TO CORRECT WATER CONDITIONS 
MSE THE co R R £ cy TREATMENT FOR A COMPLETE, BRIEF discussion of the. 


: y " y . Allis-Chalmers No. 30 Series internal treaty 

ro RIGHT PROTECTION in the right amount is given by Allis-Chalmers ments, send for bulletin number 28X7531. 

No. 30 Series powder formulations — protection against scale, corrosion If you wish, 4 Pensa age — 
and embrittlement (if required). The materials used, their proportions and eoadht Gahins ent agaibediits tar Geol 
the rate of feeding are prescribed by Allis-Chalmers specialists, and each 
formulation is based on the characteristics of the plant it is to serve. oocasensesseseseessasesa 

There are no secrets connected with No. 30 Series treatments, These Allis-Chalmers 
formulations are the logical chemicals in the proper proportions to control Milwaukee 1, Wisconsin 
undesirable elements revealed by a study of your plant data. No stock “boiler 
compound” can equal this straightforward, effective internal treatment for 
boilers in the low and medium pressure ranges. 

A trial period for a No. 30 Series treatment can be arranged for your plant 
if our studies indicate that it will prove helpful. 


LLIS-CHALMERS <<: 


Water Conditioning ; 
MV EQUIPMENT “CHEMICALS SERVICE Ls caamaibineisiniasceacoaaanaaa 
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Gentlemen: 
Please send me bulletin 28X7531. 














Compony 





‘Address 








What’s U.S. Rubber 


doing to 


isolate vibration? 


~ 


» 40 > : : . 
anne SUMED ths 40%. P. TYPICAL example is found in a 21-story Middle West- 
pump which forces 2500 gallons ne ; P se <li 

- ern skyscraper. A large pump in the air conditioning 
of cooled water per minute to ati ; : * .. 
the top of the 21-story building. system is equipped with U. S. Wire-Wound Expansion 
The expansion joints are indi- Joints, to isolate vibration, and take up misalignment 
cated by arrows. and provide for axial and transverse movement. 

U.S. Expansion Joints are flexible connections used in 
pipe lines, in mechanical equipment used for the gener- 
ation of electricity and for pressure or vacuum lines in 
general. Since they have no moving parts to wear or 
bind, they give many, many years of trouble-free serv- 

SHOWING EXPANSION JOINT ice. They can be made resistant to fire, oil, gases, acids 
in return line from cooling and other chemicals. 

tower and leading to the storage Bring your vibration problems to U. S. Rubber’s 
tank. engineers for solution. Write to address below. 


PRODUCT OF 


UNITED STATES RUBBER COMPANY 


MECHANICAL GOODS DIVISION + ROCKEFELLER CENTER, NEW YORK 20, N. Y. 
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DISCHARGE 
CAPACITY... 





SPRING COMPRESSION 
ptr ra RETAINED during 


adjustable to 
desired position. disassembly by running 
relecse nut down to top 


CONSOLIDATED of compression screw. 


ANTI-FRICTION 
@ BUSHING eliminates 
| - spindle friction. 


provides full Sages ee 
colieving eopeeny : \q é' SPINDLE is 18-8 stoin- 
s A F E T Y ot — Saas less stee!. Spherical 
eccumuratten. 7 umeecadon bearing has lorge 
' contact crea for low 


VA LV E a — unit loading. 


SAFETY PLATE deflects 
discharged steam 
towards outlet. 


reduces friction. 
igh-pre: > high- > i se - THERMODISC SEATING 
High pressure, high-temperature steam generating pe ee ae 
equipment demands safety valves with greater an dve to thermal stresses. 
discharge capacity. Consolidated Safety Valves Quickly equalizes tem- 
> —e : perature difterentials— 
first saw service in 1879. Today, every feature 4 — assures permonent 
modern engineering can contribute is incorporated — Pol tightness. 
in Consolidated Maxiflow Safety Valves 
to provide the greater discharge capacity 
so essential in steam generating plant operations. —a —_ 
contro! for adjustment 
as low os 1%. 


EXAMPLE: 22" MAXIFLOW Adjustable with valve 
under pressure. 


Gauge Pressure Capacity Saturated Steam 
PSL. Pounds Per Hour A.S.M_E. Rating 





1200 143,700 
1500 179,000 
2000 238,400 
2500 297,600 








Whatever size safety valve you need in your plant— 
1%”, 2”, 2%”, 3” or 4”—you can rely 
on Consolidated Maxiflow to discharge maximum THROUGH BUSHING ’ 
flow, with shorter blowdown. Popping point retention AND INLET ore steel ai _ _— CONNECTION—welded 
; ; presi : forgings. Precision- r 
is achieved by combining proper compensation wodilecd cortecns for . - ‘arc Retagacamammemcn 
with materials having low coefficients of expansion. cam steom flow 

ons, greater 
These and many other performance features resistance to steam 
set a new standard in safety and service. erosion and corrosion. 








For complete data, including capacity tables, 
write for Bulletin 707. 


LIDATED SAFETY VALVES 


A product of MANNING, MAXWELL & MOORE, INC. STRATFORD, CONNECTICUT 
MAKERS OF ‘CONSOLIDATED’ SAFETY AND RELIEF VALVES, ‘AMERICAN’ INDUSTRIAL INSTRUMENTS, 

‘HANCOCK’ VALVES, ‘ASHCROFT’ GAUGES. BUILDERS OF “SHAW-BOX” CRANES, ‘BUDGIT’ AND 

‘LOAD LIFTER’ HOISTS AND OTHER LIFTING SPECIALTIES. 


” 
Ue 
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JIG-SAW PUZZLE 


Sees Soros edie 20 











AGNESIUM scale, magnified fifty times, can 


look like the jig-saw puzzle it often represents 


NEW DATA ON SCALE 


to plant engineers when it begins to affect boiler oper iN 
; BOILERS 


ation. Quick solution for this and any other scaling midis 68 “Giagett + eutiie ad 
or corrosion problem is The Nalco System for your Boiler Scale at 2,500 p.s.i.,” « paper pre- 


. . , , sented at the 1950 Water Conference of 
plant. High quality water treating chemicals, plus 





expert field and laboratory surveillance assure contin- 
uously successful results — now, and in the years to 
come, as long time Nalco customers will affirm. Write 


for your no-cost Nalco Water Treatment Survey today. 


NATIONAL ALUMINATE CORPORATION 
6224 W. 66th Place ° Chicago 38, Illinois 


Canadian inquiries should be addressed to 
Alchem Limited, Burlington, Ontario 





SYSTEM .. . Serving Industry through Practical Applied Science 
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HELPFUL BULLETINS 


Answers to many operating and maintenance problems will be found in these new bulletins 
and catalogs. List paragraph numbers of those you want on coupon below, detach and mail 


VALVES, PIPING AND 
ACCESSORIES 


101 Boiler Blow-Off Valves — Bulletin 
B-425, 24 pp, is a new edition of com- 
pany’s booklet on low-off valves and pro- 
vides up-to-date information on valves for 
pressures to 400 lb. Describes and illustrates 
two types of seatless valves, also double- 
tightening valves, giving eT nd - 
tures, ifications, d 
and picturing typical installations. Yarnall. 
aring Co. 








102 Valve Reference Guide—A 
handy, quick reference guide to 
manufacturer's cast and forged steel 
valves primarily for power plant i 
tions, including industrial is designed for 
easy identification of valves applicable to 
power plant use. These valves are illus- 
trated and described in detail; other 
valves are listed, but described briefly. 
Pictorial content covers company’s Uni- 
valves, blow-off, instrument, non-return, 
cast steel check, and cast and forged 
steel globe and angie valves. Edward 
Valves, Inc. 











Manifold Disc! Piping Appli- 
103 cation — Manual 51-B, 34 pp pro- 
pons an yn are to design of discharge 
eader - danger hen aoe on partial or complete 
elimination of back-pressure effects on tied- 
in safety-relief valves. Claimed to offer great 
savings on cost of conventional discharge 
piping, manual gives operating test data on 
company’s line of FarriSeal and BalanSeal 
bellows-type safety relief valves. Analyzes 
of d design practice as it 
affects cost of pressure » relief i in closed systems 
where control or recovery of lading fluid is 
essential. Farris Engineering Corp. 


104 Pipe and Fitting Materials — 
Presenting at-a-glance information 
including ASTM sp 
service temperature limits and welding cher- 
acteristics, this 3-color chart covers a wide 
range of pipe and fitting materials according 
to name or st type 
carbon steels and als. w iron, stainless and 
intermediate alloy steels, nickel, aluminum 
and cop and alloys of these metals. Tube 
Turns, Inc. 


105 Industrial Expansion Joints — 
Forty-pp Catalog 51 contains over 
78,000 possible bi of b type 
expansion joints and serves as a reference 
handbook, illustrating standard and special 
assemblies used to take up expansion, con- 
traction and offset con in pipes and 
conduits. Several unic are described, 
as well as unusual a aye cgpiieations for 
absorbing motions resulting from pressure or 
temperature changes in conducted gases and 
liquids. These assemblies range from }4 to 
72 in. pipe sizes, cover pressures from vac- 
wan to 1000 lb, and are made from stainless 
steel and a variety of heat- and corrosion- 
resisting alloys. Solar Aircraft Co. 


106 Nickel Pipe and Tubes — Bulletin 

T-17 is a 27-pp technical bulletin on 
the fabrication and design of nickel and high 
nickel alloy pipe and tubing, illustrated 
throughout by drawings and photos. Pre- 
sents tables on mechanical and physical prop- 
erties, ASME code requirements, recom- 
mended welding procedures and other 
information. The International Nickel Co., 
Inc. 


107 Plus Protection — Vol. 2, No. 2 of 
the Magnesium Anode is a 2-pp rid 
cussion of the value of supplemental cathodic 
protection for coated pipelines, using mag- 
— anodes as a source of current. Dowell, 
ne 














ELECTRICAL 


108 Vertical Induction Motors — 

Data on ratings, construction and 
types of large vertical induction motors are 
yy in Bulletin 05B7629. Widely used 
‘or pumps and other vertical drives, vertical 
solid “ah shaft induction motors descri are 
available in ratings upwards from 60 hp at 
200 rpm. Except for bearing arrangement, 
——_ YR of the motors is 

to that of horizontal units. Allis- 
a Mfg. Co. 


109 Bate 
give fe. specifi 


tions — 
SP0s7 and 72074 


prises keyed line drawings of rack type to 
which the particular sheet pertains and in- 
cludes fine ving dimensions of racks to be 
used with erent cell sizes. Length, width, 
height and number of rack sections required 
for four different types of batteries are in- 
cluded. Gould-National Batteries, Inc. 


Switches — Four-pp Con- 

pe atalog Hg-1 covers five most 

popular designs company’s mercury 

switches, with selection and application aids, 

and complete electrical ratings and data for 

the use of these switches in both a-c and d-c 
applications. Micro Switch. 


111 Motor Starters for Hazardous 

Spots — This 8-pp 1 illustrates 
and describes company's le and 
Weatherproof motor AF 5 or hazardous 
locations. Gives dimensions, weights, ratings 
and ¢ diagrams for these magnetic 
across- 


112 Standard Cable Trough — Stress- 

ing economy, versatility and other 
advantages of company’s stan steel mesh 
trough for support of control cable and in- 
strument tubing, 6-pp ) eee 64-A Ln 





trates trough 
other fittings. A varie’ of installation photos 
show how these pm om solve prob- 
lems involving turns, odd angles, c in 
elevation, etc. T. J. Cope, Inc. 
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INSTRUMENTS AND CONTROLS 


113 To Get Full Measure — Information 
on how to oe electrical measuring 
instruments is in poy Booklet 
B-4696. Seven ae y Ad are ained ; 
t; of instruments available in major 
ification are listed on a full- eo 
chart; and four typical selection pro 
colved. Complete lines of portable, pon 
and socket instru- 
illustrated and func- 
ined. Westinghouse 





114 Electronic Control System — 
Bulletin A-701 introduces com- 
pany’s Autronic system, s miniature all- 


electronic system for con pressure, 
temperature, flow and level, intended for 


use in chemical processing plants, refin- 
eries, central stations, other applications 
where fast, accurate control is req 
Illustrated with photos, y ge draw- 
ings and a schematic showing 
operating principle, ph ~- control unit, 
recorder unit, optional manual control 
unit. The Swartwout Co. 











115 Instruments, Control Systems — 

Twelve-pp Catalog 513 presents 
manufacturer's of instruments, control 
systems, oe valves and desuperheat- 
ers. Covers draft and pressure instruments, 
boiler meters, thermometers, regu- 
lators, combustion controls, pump controls 


and many others. Illustrates each instru- 

ment, describes it briefly as to design and 

spplication and lists specific omy availa- 
e on it. Republic Flow Meters 


tor — Auto- 
matic com: tion for temperature 
— * ag ag company’s mae 

is described in Catalog 975, 
app. Tells how this simaple mechanical system 
accurate flow measurement, how 


119 Automatic 





116 Combustion C latB 7— 
An 8pp case hi of moderniza- 
tion and expansion in the boiler room of a 
St. Louis brewery is given in Bulletin R-6. 
New equipment 
uses for steam and boiler conditions are de- 
scribed, pictured. Text, photos and sche- 
matic drawings trace the operation of the 
combustion control system, and results ob- 
tained with the new equipment are listed. 
The Hays Corp. 


117 Temperature Regulators — Twelve- 
pp Bulletin T, Catalog 80, describes 

line of tors for control- 

ling temperature of liquids and gases, giving 
their applications, , operating characteristics, 
Eight 


cenctometen apt P 
ted covering tempera- 
ture regulation for a wide range of heating 


trated. Lng Meme ‘election a ag My 


“a application 
Flow Siana Tre Transmitter — Tech- 
nical information on a high pressure 








118 


struction details on body and pilot assem- 
blies, dimensional data, recommended operat- 


ing limits. Fisher Governor Co. 

121 Pressure Transmitters — Engi- 
Data F 61, 69, Oe and 

71 illustrate and p ae ® complete line of 

pressure measurement transmitters including 

a Bourdon tube pressure aggro & gage 


pressure lows tr 
transmitter and a differential pres- 


pressure 
sure cell, all oy differential transformer 








ment, ‘ooluden 
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type tr d for use with 
standard recorders and indicating instru- 
ments indud Cantons oe mse servo re- 
ceivers. Inclu: ata, po agree em me 


122 How Good Is that Furnace? — 

Form 926 describes and illustrates 

the Heat Prover, an instrument for measuring 

the combustion pg of any type furnace 

using any type giving bot! | a 
readings. Tells ho 


Ww > 
strument works, explains advan 
ormance of boilers, open th 
furnaces, heat treating furnaces, cruci- 
bles. Cities Service Oil Co. 
peseedin Oscillograph — CEC 
123 18008 pom my @ multi- 
oc instrument for analysis 
and measurement of strain, vibration, pres- 
sure, acceleration and other ay oe Dis- 
eae coe ~~ oa — “Gustesting 
plains | in ustra’ 
its optical system an oat listing standard equip- 
ment. Also describes galvanometers, accesso- 
ries. Consolidated Engineering Corp. 
124 Electronic Tubes — Here's a 28-pp 


catalog furnishing complete technical 
specifications and other information on tubes 


for control, pr 





and Hlectronics Corp. 


MECHANICAL POWER 
TRANSMISSION 


125 Stock Chains and ts — 
Thirty-pp Catalog C gives de- 
tails on list prices, CaF sizes of three 


t infor- 
mation on stock roller Shain from 34 to 2 in. 
pitch. Includes data on drive sel serv- 
ice factors, as well as illustrated i tion 
tips and ae, ures. 

of using stock 


products. Morse » Chain Co. 


Speed Reducer Manual — Pocket- 
126 size Catalog 51 covering manufac- 
turer’s speed reducers and right le gear 
motors gives 96 pp of engineering data on 
how to select proper speed reducer to fit 
requirements, including horsepower ratings, 
— and installation graphs. Includes | 
sizes, also photos and listings of flexible cou- 
plings. Abart Gear & Machine Co. 


127 ates Data on Chain Drives — 

Compiled as a data book, 32-pp 

Catalog HD-51 offers a simple, quick means 

of determining interchangeability of various 
(Continued on page 1 
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| Only by choosing a GAI-TRONICS Power Plant 


Communication System, can you get a complete 
system—far more versatile than an ordinary pub- 
lic address hookup with an unhandy, separate 
intercom. 

GAI-TRONICS Systems are custom-engineered 
by Power Plant Design Engineers—men who know 
the problems and needs of top-notch power plant 
communication. GAI-TRONICS speakers and tele- 
phone handsets are specially designed for power 
plant operation. Even under the highest and most 
unusual noise levels, hearing and speaking are 
easy, completely unstrained. 

With but a flick of a switch it is possible to 








TRONICS Gives you 
ON SYSTEMS IN ONE 


change from speaker use to personal two-party or | 
group telephone conversation. No need for two 
individual systems—each with its own wiring, 
devices, maintenance, and expense! 





To everyday power plant operation, GAI- 
TRONICS brings a new standard of efficiency. 
During an emergency, fast, sure GAI-TRONICS 
communication can avert disaster—can more than 
pay for itself in a few minutes. 


FREE 
We want you to know more about GAI-TRONICS. At your 
request, we will send you an informative booklet . . . Power 
Plant Communication Systems. OR, we will be glad to give 
you an eye-opening demonstration with a portable GAI- 
TRONICS System in your plant! Write today! 


An Electric Utility Company ordered its first VU in 
1941. In 1945 it ordered a second VU for a different 
plant. For another of its plants one unit was installed 
in 1946 and two more in 1947. In 1949 a VU was 
installed in a fourth plant, and in 1950 one was in- 
stalled in a fifth plant. A total of seven boilers in five 


different plants. 
An Oil Company ordered its first VU Unit in 1937. 
In 1941 another was installed and still another in 1950. 
: . For another of its plants two units were ordered in 
vidence 
For months past we have submitted e 5042 and o thied te 1947. 
' under these ad headlines on one important ' ns 
i 4 th ho have bought C-E Vertical A Paper Company installed its first VU Unit in 
porat woe jose — e 9 1947. Two more VU Units were ordered in 1948 for 
Unit Boilers continue to buy them. Here are two of its other plants. In 1950 still another was in- 
typical cases . . . in industry after industry: stalled in one of the same plants. 





COMBUSTION ENGINEERING 


DKERS- ALSO SUPERHEATERS, ECONOMIZERS AND AIR HEATERS 


ALL TYPES OF BOILERS, FURNACES, PULVERIZED FUEL SYSTEMS AND ST( 
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A Steel Company ow has a total of fourteen VU 
Boilers in four different plants. Starting with an in- 
stallation of two units in the early thirties, it has re- 
ordered six times. The most recent installation of two 
units at one of its plants was completed in 1948. 


A Textile Manufacturer ordered two VU Units in 
1936. Another unit was installed in 1940 and a third 
in 1944. Still another textile company installed one 
unit in 1945, a second in 1949 and has just ordered 
another VU Unit. 


An Automobile Company installed its first VU 
Units (2) in 1947. Two more were ordered for another 
of its plants in 1948; then three more units for a third 
plant in 1949 and two more for still another of its plants 
in 1950. 


A Sugar Company ordered two VU Boilers for one 
of its plants before the war. In 1946 it ordered a VU 
for a second plant. And in 1950 another VU was in- 
stalled in this same plant. 


An Aluminum Company is another consistent buyer 
of VU Units. Since installing its first VU in 1940, it has 
reordered four times, and now has five C-E Vertical- 
Unit Boilers in service. 


A Chemical Company ordered two VU Boilers in 
1939. In 1946 five more were ordered for three of 
their other plants. In 1949 two more were ordered for 
one of these same plants, and in 1950 two more units 
for a fifth plant. In 1951 three more units were ordered 
for still another plant — thirteen units for six plants 
in twelve years! B-532 


— SUPERHEATER, INC. 


200 MADISON AVENUE, NEW YORK 1 
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Unique Circulating Water System 
Installed in This Power Plant 


The R. E. Burger steam-electric plant 
of Ohio Edison Company is located on 
the Ohio River well above flood stage— 
which may reach as much as 60 feet 
above extreme low water. Water is sup- 
plied to the condensers by a patented 
circulating water system pioneered joint- 
ly by Worthington and the consulting 
engineer, Mr. George W. Saathoff. 

All major equipment except circulat- 
ing pumps, which are designed to operate 
completely submerged if necessary, are 
located above flood stage. 

The new installation of a Worthington 
70,000 sq ft two-pass condenser and 
auxiliaries, serving a 90,000 kw turbine- 
generator, is the third Worthington unit 
in this station. Two 46,000 sq ft con- 
densers were previously installed. 

For advice on any new installation or 
information on a wide range of power 
plant equipment, consult Worthington 
Pump and Machinery Corporation, Steam 
Power Division, Iarrison, New Jersey. 


a 


42 Jovember, 








HOW IT WORKS 

Two full-capacity circulating pumps are 
used in series.* The primary pump, submerged 
below extreme low water, is a Worthington 
motor-driven arLo. Its high starting head 
charaoteristic is able to deliver enough water 
for starting purposes. A booster pump—a 
single-suction volute Worthington MIxFLo, 
mounted directly upon an hydraulic turbine 
—starts when there is enough water in the 
control well. The two pumps then operate 
automatically in series at full capacity. 

Advantage is taken of maximum siphon 
effect from the condenser drop leg which 


enters the sealing or control well. From this 
well, all circulating water is passed through 
the hydraulic turbine. Thus the static head 
from sealing well to river level is utilized— 
75-80% being recovered—in reducing the 
work of the primary pump, with saving in 
overall pumping power. 

The booster pump functions until rising 
water renders the turbine ineffective. Then 
the primary HIFLO works alone, producing 
full capacity under reduced head. 

*In the new unit, there are two half-capacity 


primary pumps, permitting operation of only one 
in the winter when low water temperatures prevail. 
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WORLD'S BROADEST LINE OF STEAM POWER PLANT AUXILIARIES 


Feed Woter Heaters 
Steam-Jet Ejectors 


Boiler Feed Pumps 
Water Treating Equipment 


Steam Turbines 
Surface Condensers 
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De Laval protection to turbine lubricating 
systems is double because it removes both of 
the impurities that contaminate turbine lubri- 
cating oil. Centrifugal force is the purifying 
agent, throwing dirt out of the oil and stor- 
ing it out of the zone of purification in the 
bowl, simultaneously separating out any water 
present and discharging it continuously. 


De Laval centrifugals have another advan- 
tage—they never remove oil-soluble additives. 
Of course, additives that are soluble in water 
will eventually be lost with the removed water, 
whether the removal is effected by centrifugal 
force or filters. Since very little water is usu- 


ally present in the average turbine lubrica- 
tion system, the amount of inhibitor that is 
lost is inconsequential. However, the De Laval 
Oil Purifier has the necessary capacity to take 
care of a major water leak in the system— 
an added protection that only a centrifuge 
can provide. 


Write for Bulletin TU 1-8. 


THE DE LAVAL SEPARATOR COMPANY 
Poughkeepsie, New York 427 Randolph St., Chicago 6 
DE LAVAL PACIFIC CO., 61 Beale St., San Francisco 5 
THE DELAVAL COMPANY. Limited, Peterborough, Ont. 


IE LAVA 
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NEW EQUIPMENT NEWS 


WHAT'S NEW? On these pages the Editors summarize the outstand- 
ing industrial developments of leading manufacturers who will supply 
you, free of charge, the bulletins or other information desired. For ease 
in making requests use the non-obligation, postage-paid card pages 37-38. 


1—PURIFIER UNIT 


Receiver type, to remove destruc- 
tive entrainment from vapor lines 


Applications for the receiver-type puri- 
fier recently added to company’s Hi-eF 
line include the protection of turbines 
and steam engines by removing damag- 
ing slugs of entrainment; use in exhaust 
stearn installations where it is necessary 
to remove oil and other entrainment; 
and removal of condensate from com- 
pressed air systems. Among advantages 
claimed for the purifier are low initial 
cost, a self-cleaning action and careful 
fluid dynamics designing to provide for 
handling extreme velocities efficiently 
and reduce pressure drop. 

Entrainment laden vapor enters the 
receiver at the inlet and drops suddenly 
in velocity, causing most of the entrain- 
ment to drop to the bottom of the drain. 
Vapor then passes into a multi-stage 
purifier on the inside of the drum which 
removes virtually all remaining entrain- 
ment. After leaving the bottom of this 
purifier, the clean steam passes through 
the receiver outlet. 

The new units have forged steel flanges 

d welded steel bodies and are made in 
od from 4 to 16 in. V. D. Anderson Co. 


2—UNIVERSAL SCREW VISE 


Made in Sweden; is designed te 
hold irregular objects securely 


Anyone who has locked a round or 
pered object in a vise knows the trou- 
of getting a tight hold without dam- 
ing the work. The Sevo Vise has jaws 
at are a series of machined and ground 

t plates which hinge or swivel in any 
ired direction to coordinate with the 
ape of the held object. These jaws can 
ti® moved in relation to each other and 
work piece can rest on a contact 


surface underneath. By turning the 
main screw the locking jaws position 
themselves and can then be locked to 


“4 


retain their direction position, and the 
tightening screw is said to require only 
a slight turn to grip the object tightly. 
Vise jaws are precision ground Swedish 
steel. In two sizes, distance between jaws 
is 24% and 5 in. DeWilde-Jones, Inc. 


3—D-C TESTING INSTRUMENT 


Permits faster checking of winding 
insulation for d-¢ armatures 


Here’s a new d-c winding insulation 
tester for d-c armatures, series field 
coils and low-impedance a-c stator coils. 
According to manufacturer, it will detect 
and aid in locating faults in turn-to- 
turn, coil-to-coil, and winding-to-ground 
insulation in d-c armatures of any size 
and rating. It is designed for testing 
large motors and generators. 

The tester consists of a repeating 
type, surge-voltage generator which 
operates 60 times a second and a cath- 
ode-ray oscilloscope, all in one cabinet. 
A fixture is provided for applying test 
voltage to the commutator of the arma- 
ture being tested. Company says this 
tester can check an entire armature in 
3 or 4 min, because the operator has 
merely to glance at the oscilloscope 
screen to see if the surge wave shown is 
of proper shape and amplitude. A vari- 


ance indicates a fault in the tested arma- 
ture. Tester is 20 in. wide, 30 in. deep 
and 48 in. high and weighs 800 lb. It 
operates on a power supply of 230 v 
60 cycles and is three-wire single-phase 
fused for 30 amp. Special Products Div., 
General Electric Co. 


5—ALL-PURPOSE LUBRICANT 


Bentone type, for use on water 

pumps, wheel bearings, universals 

and industrial equipment 
Produced in grades from No. 00 to 3, 
Multiplex Lubricants are made with a 
bodying agent that gives them complete 
stability under all service and storage 
conditions. They are said to have no 
melting point and retain lubricity and 
adhesive characteristics under all tem- 
perature conditions normally encoun- 
tered. While insoluble in water, they 
absorb moisture when in service without 
losing adhesive or lubricating qualities, 
manufacturer points out, and are sug- 
gested for use wherever water or mois- 
ture is a problem. Hood Refining Co. 


6—HUB SPROCKET 


Has interchangeability feature, to 
eliminating reboring for fit 


This sprocket is designed to fit com- 


pany’s QD V-belt sheave hub without 





4—DRAFTING MACHINE 

For quick, precise rendering of 

isometric and dimetric projections 
The Vibax is expected to increase the 
productivity of trained isometricians 
and to enable draftsmen without pre- 
vious experience in this work to pro- 
duce isometric drawings with a mini- 
mum of instruction. It is lightweight 
and built for attachment to any 
drawing board without interfering 
with existing equipment. 

To make an isometric drawing the 
operator follows the lines from an 
ordinary drawing by means of a 
tracer point on the Vibax linkage 
and simultaneously a pencil draws 
the isometric view. The finished 
drawing is described as full-sized, 
with ellipses correctly proportioned, 
lines at proper angles, of correct 
lengthTand joining at corners. Inda- 
mer Corp. 
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Better Steam Flow 
with Crane 
Stop-Check Valves 


900 and 1500-Pound 


PRESSURE-SEAL BONNET DESIGN 
IN GLOBE AND ANGLE PATTERNS 


Performance on your boilers is a known quantity with these 
valves—scientifically predetermined by Crane. Conclusive 
tests show they operate with lowest possible pressure drop. 

Better steam flow is assured by smoother, non-restricting 
interior design, combined with the exclusive Crane aspira- 


tor-action principle which provides faster and higher disc HOW CRANE RAPID-ACTION 


lift. 
Inspection and Servicing No Problem—No long-time HIGH-LIFT DISC WORKS 


shutdowns with these Crane Stop-Checks! Simplified con- As shown below, a specially designed external pres- 

struction reduces inspection and servicing to a minimum. sure-equalizing pipe connects chamber above disc 

The most compact in their class, Crane Stop-Checks can be with outlet end of valve body. Under flow, this pipe 

taken down and reassembled easily and quickly, without acts as an aspirator, relieving pressure above disc to 
special tools. For example, unbolting the permit rapid maximum disc lift. On flow reversal, 
yoke clamp provides free access to pres- aspirator pipe admits higher pressure to top of disc 
sure-seal assembly. chamber, aiding the disc to close quickly. 


As proved in actual service, the Crane 
Pressure-Seal Bonnet design is the most 
dependable for high temperature — high 
pressure stop-check valves. 


TYPICAL TESTED PERFORMANCE IN A CENTRAL STATION 


* THE TEST —Piping from boiler, and 
CONDENSING WELLS x 

ia Gee eel ™ ‘W manometer piping used for testing 
vent / 1500-Pound Crane Pressure-Seal Bon- 
a net Globe Stop-Check in main steam 
line of a central station operating at 


? 
SUPERMEATER — 9.00 psi, 900 deg. F. 


HEADER 





STEAM FLOW 


12° SCHEDULE 
pee eS CONDENSING 


12° TEST Vaive 


MANOMETER 


THE RESULT) 
Performance curve shows substan- 
tially lower pressure drop than 
demonstrated by other valves in 
similar service. 


General Offices: 

836 S. Michigan Ave., Chicago 5, Ill. 

Branches and Wholesalers Serving 
ee All Industrial Areas 


VALVES © FITTINGS « PIPE © PLUMBING © HEATING 
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need for reboring of either sheave or 
sprocket. It is taper-bored to receive the 
tapered hub. Bolts are provided to pull 
the sprocket onto the tapered split hub 
for a tapered drive assembly and a posi- 
tive press fit on the shaft. Tapped holes 
in the sprocket permit the use of pull-up 
bolts as jack screws to break the tapered 
fit when dismounting the sprocket. A 
set screw over the keyway holds key in 
position. Sprockets are stocked at fac- 
tory in ‘4 in. pitch through 1%4 in. 
pitch. Fort Worth Steel and Machinery 
Company. 


7—STEAM TURBINES 


Multi-stage, mechanical drive, in 
200 to 5000 hp ratings 


The Types DP, DR, DRV AND DRVX 
have been designed to cover a wide 
range of industrial applications as well 
as for power generation. The Type DP, 
rated from 200- to 3000-hp, is intended 
for driving pumps, compressors, fans, 
blowers. It has a hydraulic governor 
providing a 30 per cent speed range and 
6 per cent speed regulation. 

The Type DR (200- to 5000-hp) is 
built for applications requiring wider 
speed range, greater accuracy of control 
and greater capacity. Its oil-relayed 
governor makes possible a speed range 
up to 6 to 1, with only 4 per cent regula- 
tion and !» per cent steady state speed 
variation, company says, adding that 
this accuracy permits smooth parallel 
operation of a-c generators. This tur- 
bine’s speed range is sufficient for han- 
dling all types of variable speed pumps, 
fans, compressors, blowers or stokers. 

The Type DRV (200- to 5000-hp) 
utilizes automatic sectional valves linked 
to the oil relay governor, an arrangement 
minimizing throttling losses under fluc- 

uating load factors and improving over- 
ll heat cycle efficiency, according to 
anufacturer. 

The Type DRVX is designed for 
pplication where process steam is de- 
ired at a definite, steady pressure. 
Steam is extracted from one intermedi- 
te stage of the turbine at a pressure 
eld constant even when the load on the 
nit fluctuates and the flow of extracted 
team varies. Exhaust steam may be 
yndensed or applied to process require- 
ents along with extracted steam. Tur- 
ine Dept., General Electric Co. 


—MOTOR-GENERATOR SETS 


High cycle type; power electric 
; grinders, bufters, other hand tools 


esigned to convert 60-cycle current to 
)-ceycle and 360-cycle frequencies are 
ese new mono-coil high frequency 
otor generator sets. The sets are self- 
citing and have built-in voltage regula- 
yn to automatically compensate for 
ctuations in voltage to the load. Elec- 
Pic Machinery Mfg. Co. 


@—STEP CONTROLLER 


7 For controlling multiple stages of 
refrigeration capacity 


Although designed for refrigeration 
compressor applications, this pneumatic 
step controller may be applied to many 
sequence control problems. Capacity 
control is accomplished by starting 
and stopping compressors in sequence, 
loading and unloading cylinders, or a 
combination of both. 

The unit is available in 4-, 6-, 8- or 
12-switch models. Each single-pole, dou- 
ble-throw switch is operated by a pair 
of cams on a shaft which is rotated by a 
pneumatic piston in response to a pneu- 
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matic temperature or pressure measuring 
instrument. The “on” and “off” points 
of each switch are individually adjust- 
able over the entire range of operation. 

The controller has a current failure 
solenoid which exhausts air from the 
piston, returning all switches to their 
normal position whenever current is 
interrupted. An adjustable time delay, 
providing up to 12 min for a complete 
piston stroke, is used to assure sequence 
starting regardless of demands of the 
controller, when power is restored. 

The unit is mounted on a sub-panel 
inserted in a metal cabinet. It is ordi- 
narily operated by a thermostat in the 
chilled water line, or by a pressure con- 
troller actuated by the suction pressure. 
Johnson Service Co. 


10—DRY SCRUBBER PURIFIER 


With two-stage separation, for use 
where high quality vapor is a must 


Said to be capable of delivering vapor 
containing 1 ppm solids or less, this new 
unit is designed to provide upflow opera- 
tion in pressure vessels such as steam 
drums. It is said to eliminate need for 
auxiliary baffles within the drum. 
Primary stage separation is accom- 
plished by a rectangular-shaped anti- 
turbulence shield, which blocks direct 
contact of turbulent liquids and spray 
with the secondary separation chamber 
behind the shield. The shield consists 
of a four-wall chamber with corners off- 
set and overlapping the ends of the side- 
plates and this construction lets the 


vapor pass around the plates of the sec- 
ondary unit while deflecting splashes and 
spray away from the secondary unit. 

Secondary separation is by means of 
either upflow or downflow purifiers 
within the anti-turbulence shield. In- 
stallation of the dry scrubber purifier 
is made to the distributing pan or header 
within the drum. Several units may be 
installed to one pan to distribute takeoff 
of vapor. The Centrifix Corp. 


11—SPEED CONTROL SYSTEM 


For operation from polyphase or 
single-phase a-c circuits 


Fundamentally a Ward-Leonard system 
of speed control, this consists of three 
units —a motor-generator set, a con- 
troller, and a drive motor, any of which 
may be mounted any distance from the 
others and in any position. A single 
controller provides 16 forward and 16 
reverse steps of speed adjustment of 
150 rpm each to a total of 2400 rpm and 
provides full dynamic braking. A vernier 
rheostat may be connected in the circuit 
if finer adjustment is required. 

Each rotating unit is of company’s 
Stream cooled design and glass insulation 
is used, where practical, to provide 
compactness and minimum mainte- 
nance. Excitation is by a full-wave recti- 
fier of the Tungar type. Sizes are %%4 
through 3 hp for operation from poly- 
phase circuits and through 1', for 
operation from single phase circuits. 
Baldor Electric Co. 








CATALOG 
LIBRARY 


This monthly list of the latest standard catalogs 
and bulletins is designed to aid the engineer in 
maintaining his permanent catalog file of engi- 
neering data. The items listed, unlike those under 
Helpful Bulletins, will appear each month except 
for additions and deletions determined by space 
requirements or by the manufacturers issuing the 
bulletins. Use the Helpful Bulletins coupon in re- 
questing these copies. 








BOILERS AND AUXILIARIES 


201 Steam Boilers — Form SG 128-749 
is a 12 pp catalog illustrated with 
photos of steam boilers for processing and 
heating, ranging from 15 to 500 hp and 15 to 
200 psi. Includes diagrammatic cross-section 
of four-pass design characteristic of manu- 
facturer’s boilers. Cleaver-Brooks Co. 


202 Re-Circulation Steam Generator 

— Here's a 6-pp folder on a con- 
trolled re-circulation steam generator, de- 
scribing its development and uses, such as 
applications where steam is required in re- 
mote locations, where demands are inter- 
mittent, or load fluctuating. Explains opera- 
tion, features. Combustion Engineering- 
Superheater, Inc. 


203 Packaged Generators — Bulletin 

SB-38 presents company’s Keystone 
model. Photos and sketches show complete 
unit, pressure element and details of its com- 
pact design. Gives advantages of two-drum 
water boiler, three-pass gas travel, automatic 
gas or oil burner. Erie City Iron Works. 


204 Shop-Assembled Boiler — Eight- 

pp Bulletin G-72 introduces com- 
pany’s new integral furnace boiler. Describes 
and illustrates its economy, ease of installa- 
tion and connection, flexibility, minimum 


space requirements, efficient combustion, 
fast steaming. The Babcock and Wilcox Co. 
205 Dowtherm Vaporizer — Bulletin 

No. 48-2, describing manufacturer's 
Type “A’’' Dowtherm Vaporizer, tells how 
this unit is designed to evaporate Dowtherm 


to provide dependable operation at maximum 
temperatures. The Wickes Boiler Co. 


206 Tube Expanders — Bulletin 380, 
8 pp, covers manufacturer's line of 
tube expanders for maintenance of high pres- 
sure boiler tubes, superheaters, economizers, 
circulating tubes, steam generators, other 
equipment. Thomas C. Wilson, Inc. 


207. Rotary Tube Cleaners — Bulletin 

R-105 presents air and water driven 
rotary tube cleaners and cleaner accessories. 
Illustrates several models and heads, discuss- 
ing special features. Roto Div., Elliott Co. 


208 Streamlined Baffle Walls — Bulle- 

tin BW-44, 20 pp, describes com- 
pany’s baffle walls, showing their application 
to modern boilers and for modernizing exist- 
ing units. Fully illustrated with photos and 
drawings covering installations, remodeling 
designs. The Engineer Co. 


209 Air Preheaters — Illustrated Bulle- 

tin A-11610, 8 pp, defines air preheat 
and explains its benefits in terms of increased 
efficiency and capacity and flame stability. 
Provides general description of company’s 
preheater, discusses its application to boiler 
plants. The Air Preheater Corp. 


210 Soot Blower Head — Illustrated 
Bulletin 485, describes a rotary soot 
blower head for improved boiler cleaning. 
Explains how head is designed to give maxi- 
mum blowing pressure, is rugged, easily serv- 
iced, economical. Vulcan Soot Blower Div., 
Continental Foundry & Machine Co. 


211 Double-Walled Tubing — Techni- 

cal Bulletin 1950, 12 pp, presents 
tubing designed for conditions where single- 
walled tube can't withstand simultaneous at- 
tack from two types of corrosive media. De- 
scribes and illustrates construction, illustrat- 
ing possible metal combinations. Explains 
tubing’s use in ammonia refrigeration, boil- 
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REPEAT ORDERS are the 
“Proof of the Pudding’ 


You might try something new because 
you believe it good. But you don’t often 
buy it again until you’ve had proof that 
performance lives up to promises. 

‘So it was with the important central 
stations on the list. They tried Vulcan 
Automatic Soot Blowing Systems on faith. 
They placed repeat orders after experi- 
ence had proved that Vulcan would: 

1) Clean boilers better be- 
cause the system is engi- ma 
neered for effective blowing 7 
in even the least accessible 


passes. This means higher 


OGauGasdc 


boiler efficiency, less fuel burned per 
pound of steam generated. 

2) Use less steam or air in blowing 
because each boiler operates for exactly 
the proper cleaning interval and no 
more. Saving steam or air saves money. 

3) Save labor because the entire system 
is operated by pushing one button at the 
panel. This frees men for other duties, 
improves operation and cuts 
operating costs materially. 

Write for Bulletin 483— 
the story of modern Vulcan 
Automatics. 


REPEAT ORDERS for VULCAN AUTOMATICS 


Chicago District Electric Generating Company..... ; 


Cincinnati Gas & Electric Company... 


Consolidated Edison Company of New w York. 


Duquesne Light Company .. 

Long Island Lighting Company 
Metropolitan Edison Company 
Monongahela Power Company 


New York State Electric & Gas Corporation. 


Pennsylvania Electric Company. 


Pennsylvania Power & Light Company 
Philadelphia Electric Company................ 
Public Service Company of Indiana 


Rochester Gas & Electric Company 


Staten Island Edison Company....... 


‘Proof of the Pudding’”’ lies in repeat 
orders placed by these important utilities 
for Vulcan Automatic Soot Blowers. 


VULCAN @ 


3 orders 
2 orders 
8 orders 
3 orders 
5 orders 
.3 orders 
..2 orders 
2 orders 
5 orders 
3 orders 
5 orders 
..2 orders 
4 orders 
2 orders 


VULCAN SOOT BLOWER DIVISION 


Continental Foundry & Machine Company 
DUBOIS, PENNSYLVANIA 
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ers, steam generators and other applications. 
Discusses heat transfer properties, high tem- 
perature use. Also discusses prevention of 
galvanic corrosion. Bridgeport Brass Co. 


212 Tube Expander — This 2-pp bulle- 
tin introduces a simplified tube roll- 
ing control for expanding condenser and heat 
exchanger tubing — a precision instrument 
for heavy duty service. Crane Packing Co. 


WATER CONDITIONING 


214 Water Conditioning Information 

— Here are three informational bul- 
letins. No. 28X7446 describes a simple way 
to determine total hardness in water, illus- 
trating procedure. No. 28X7559 gives an 
analysis of the hot process-hot zeolite system 
telling results to be expected. No. 28X7466 
discusses current status of embrittlement in 
boilers, explaining causes and telling recent 
developments in control methods. List bulle- 
tins wanted. Allis-Chalmers Mfg. Co 


215 Modern pH and Chlorine Control 

— This 100-pp booklet gives details 
of company’s color comparators and equip- 
ment in water testing and control of boiler 
and industrial process water, also technical 
information on meaning of pH control, elec- 
trometric and colorimetric methods of deter- 
mining pH and impurities in water; applica- 
tions of water control in air conditioning; 
treating boiler feed water. W. A. Taylor & Co 


216 Water Softeners — Bulletin WC- 

102 is a 36-pp presentation of recent 
developments in hot-process water softeners. 
Explains boiler plant troubles caused by vari- 
ous impurities in water, outlines 12 methods 
of treating water, describes reasons for the 
popularity of the hot-process method, ex- 
plains chemistry of hot-process water soften- 
ing. Graver Water Conditioning Co 


217 One-Minute Water Tests— 

Rapid, simple and accurate tests for 
determining water hardness are described in 
Bulletin 1RE50. Procedures, reagents, and 
equipment are described. Tells how tests de- 
termine water hardness, hardness due to 
calcium alone and hardness due to magne- 
sium alone. Hall Laboratories, Inc 


218 Boiler Water Treatment — Bulle- 
tin 47, 8 pp, defines internal treat- 

ment of boiler water and tells its advantages 
in softening, sludge conditioning, stabiliza- 
tion. Explains company’s system, including 
the chemicals used. National Aluminate Corp. 
219 Ion Exchange Systems — “Amber- 
lite Monot Deionization"’ is a 12- 
pp miniature textbook covering history, per- 
formance, and potential uses of Monobed 
ion exchange systems in water-conditioning, 
chemical processing and other industries. 
Ext of various combinations of ex- 





changes are explained. Also discussed are 
costs, quality of product, and rinse require- 
ments. The Resinous Products Div., Rohm & 
Haas Co. 


Bulletins describing various methods 
‘of chemical water treatment, including com- 
ppeny's Coravol process, are available. Cora- 
‘vol is part of a complete technical service 


220 Chemical Treatment of Water — 


priich rovides special chemical formulas for 
iler feed water, foam prevention, hot water 
jupply, refrigerating brine, cooling and con- 


— water. Western Chemical Co. 
221 Boiler Water Manual — Factual 
? information on methods of applying 
chemicals in treatment of water for boilers is 
resented in 16-pp Standard Method 122. 

Jiscusses pretreatment of raw water, appli- 
eation of chemical feeding to pretreating 
operations and both constant rate and flow 
responsive feeding direct to boiler drum and 
to feed-water system, condensate returns, 
flushing, & Proportioneers, Inc.| 


222 Water Softening Equipment — 

How problems caused by hard water 
can be offset by water softeners is explained 
in Bulletin 2386, 12 pp, describing ion ex- 
change equipment. It covers in detail down- 
flow, upflow and gravity zeolite water soft- 
eners. The Permutit Co. 
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223 Water Treatment — Bulletin 5000, 

24 pp, explains the reasons for boiler 
water treatment and tells services offered by 
company in providing formulations for indi- 
vidual plant requirements. Covers pre-treat- 
ment, internal treatment, treatment applica- 
i blowdown adjustment, test control. 
Describes available equip t and includ 
reference bibliography of literature on 
cifie formulations. Dearborn Chemical > 
224 Boiler Corrosion — A 12-pp article 

discussing cause and prevention of 
corrosion in boiler systems is presented in 
Betz Technical Paper No. 111. The corrosive 
effects of oxygen, carbon dioxide, ammonia, 
hydrogen sulfide, acidity, physical factors 
are evaluated. W. H. & L. D. Betz. 





225 Zeolite Water Softeners — Publi- 

cation 4530, 16 pp, presents hydro- 
gen zeolite (cation exchange) water softening 
equipment. Gives complete description of the 
process and the field of application, showin 
advantage of hydrogen zeolite softening an 
its relation to sodium zeolite softening proc- 
ess. Cochrane Corp. 


226 Corrosion Treatment — “Corro- 

sion Protection of Steam and Con- 
densate Return Systems’’ is a folder on amine 
treatment for boiler and condensate systems. 
This treatment is described as affording sur- 
face protection of the metal as well as raising 
pH value of condensate. The Bird-Archer Co. 
227 Slurry Type Softener — Six-pp 

Bulletin W-212-B6 describes a slurry 
type precipitating softener and coagulator in 
which energy for floc preparation is mechan- 
ical, explaining and illustrating flow circuit. 
Question-and-answer apprai of system. 
Worthington Pump and Machinery Corp. 
228 Organics in Water Treatment — 

Here's a folder describing need for 
organics in altering nature of sludge to make 
it non-adherent. Covers theoretical and prac- 
tical considerations involved in use of or- 
ganics; tells how they overcome problems of 
sludge. Power Chemicals Div., E. F. Drew 
& Co., Inc. 


ELECTRICAL 


230 Power Factor Correction — Ex- 

amples showing basic considerations 
in the improvement of system power factor 
are contained in Bulletin 05B7465. Points 
out advantages of improving plant power 
factor and advisability of keeping load power 
factor up to 0.8 lagging or higher; tells how 
the effects of low power factor can be cor- 
rected. Allis-Chalmers Mfg. Co. 


231 Synchronous Motors— High speed 

synchronous motors are described in 
Bulletin PB 5600-1. Includes descriptive 
matter, photos showing features. Elliott Co. 


232 — To promote intelligent and con- 
sistent maintenance of electrical machines, 
company offers Bulletin 05R7417, a series of 
articles by Fraser Jeffrey. Contents of the 
24-pp booklet cover preventive maintenance 
and machine repairs, drying moist insulation, 
measuring insulation resistance. Allis-Chal- 
mers Mfg. Co. 


Care of A-C Rotating Equipment 


233 Buyers’ Manual on Motors and 

Control — Fifty-pp Catalog GEC- 
1009 presents buying information on a care- 
fully selected group of motors, motor start- 
ers, control accessories and electronic con- 
trol. Ratings listed are those most frequently 
required. Excellent data on proper selection 
is provided. Illustrated. General Electric Co. 


234 Co-ordinated Protection of Mo- 

tors — The interlinked protection of 
circuits, motors and personnel is explained 
in 12-pp Bulletin DB-4673 on high-voltage 
combination starters. Because almost every 
2300/4800 v power system can produce high 
currents under short-circuit conditions, book- 
let stresses this interlinked protection, cov- 
ering three classes of combination motor 
starters: an air-break type for squirrel-cage 
induction motors; a starter with oil-immersed 


contactor, and a combination synchronous 
motor starter. Westinghouse Electric Corp. 


VALVES, TRAPS, PIPING 


235 General Service Valves — Bulletin 
E-160, 16 pp, describes and illustrates 
design and construction of company’s quick- 
operating valves, explaining their application 
to blow-off service and on chemical process, 
soot blower, water column blow-down, and 
other types of pipe line. Includes dimensions, 
weights; prices. Srcaiasting Valve Co. 





236 Popular Steel Valves — Condensed 

- Catalog 104, 28 pp, describes and 
illustrates most widely used of company’s 
east and forged steel valves and the data pre- 
sented for these valves is complete. Those 
listed are chiefly in the basic steam pressure 
classes — 150 to 2500 lb — and include globe 
and angle, gage, instrument, hydraulic and 
relief types, also strainers, and check, gate, 
non-return and blow-off valves. Explains de- 
sign features. Edward Valves, Inc. 


237 Valves, Fittings and Flanges — 

Catalog F-9 is a 400-pp, permanently 
bound reference book on drop forged steel 
valves, fittings and flanges for practically all 
piping needs at high and low pressures and 
temperatures. Provides ordering information 
on company’s complete line, also much help- 
ful engineering and application data; includes 
a section on products for refrigeration service. 
Fully illustrated, indexed. Available to qual- 
ified power engineers, please give your title. 
Henry Vogt Machine Co. 


Valve Specialties — Included in 90- 
238 pp Catalog A-50 is complete ordering 
and engineering information on automatic 
pressure flow and liquid level controls for 
steam, air, gas, water, oil, other fluids. Sec- 
tions are devoted to pressure regulators, 
altitude valve, pump governors and strainers; 
lever, float and motor operated valves, pilot 
valves; back pressure, relief and non-return 
valves, steam trap and air vent; liquid level 
controllers; solenoid valves. Includes capacity 
charts. Davis Regulator Co. 


239 Pressure Reducing Valves — Se- 
lection and engineering data on pres- 
sure reducing valves, including those for 
remote control of reduced steam or water 
pressures, are presented in 12-pp Bulletin 
477-A. Northern Equipment Co. 
240 Safety Valve Engineering Data — 
How company’s ety valve works 
and its operating advantages are explained in 
Bulletin 707. Includes dimensions on valve 
types, tables on superheat correction factor. 
Manning, Maxwell & Moore, Inc. 


241 High Pressure Gate Valve — De- 
scribed in 4-pp Form DH-273 is a 
forged steel gate valve designed for long serv- 
ice and low cost maintenance. Working pres- 
sures, sizes and prices listed. R-P & C Valve 
Div., American Chain & Cable Co., Inc. 


242 Forged Steel Valves — Form 800-A 

describes 600-lb forged steel valves 
for high line pressure and temperature appli- 
cations. Covers both inside screw and OS&Y 
union bonnet gate types, giving sizes, prices. 
Chart shows trim metals for different services. 


The Ohio Injeetor Co. 

243 To Get at those Valves — This 
little folder describes a sprocket rim 

with chain guide. The rim adjusts to fit all 

valve wheels. Babbitt Steam Specialty Co. 


244 Steam, Air and Gasoline Traps — 

Catalog 751, 32 pp, is a 32-pp o: Z 
book on traps. It’s fully illustrated, provides 
capacity tables, installation diagrams and a 
section containing data, charts and formulas 
for determining proper size trap for specific 
applications. Covers thermostatic steam traps 
for pressures to 225 lb; expansion steam traps 
for pressures to 250 lb; weight-operated tra) 
for steam, air, gasoline, pressures to 1500 lb; 
piston-operated steam traps for pressures to 
650 Ib. W. H. Nicholson & Co. 


245 Trap Data — Here's a 12-pp con- 
densed catalog giving information 
and prices on steam and air traps. Lists cast 
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Now that the “heat’s on” for record production, 
the calls are increasing for the services of the 


Cities Service Heat Prover. This scientific in- 


strument gives an accurate, instantaneous and 


continuous picture of combustion conditions 


in all types of furnaces. 


You'll readily be able to calculate any oxygen 
excess, waste combustible matter, and poten- 
tial fuel savings. The results are like an accu- 
rate “diagram” of corrective measures needed 
to conserve heat units for consistently higher 


production at lower cost. 


You'll see profit in applying the Cities Service 
Heat Prover . . . not an instrument you buy, 
but a service we supply! Call or write your local 
Cities Service office about arrangements. Or 


simply return the coupon today. 


THE COMPLETE CITIES SERVICE LINE FOR THE 
METAL FABRICATING INDUSTRY INCLUDES 


Chillo Cutting Oils * Trojan Greases * Trojan Gear Oils 


Pacemaker T Hydraulic Oils * Optimus Cylinder Oils 


a en RR, 


Q-T (Quenching and Tempering) Oils 





Cities Service Ow Co 
Sixty Wall Tower, Room 203 
New York 5, N. Y. 


Without obligation please send your booklet, 


“Combustion Control for Industry.” 
Name 
CITIES G) SERVICE | =~ 
Address 


QUALITY PETROLEUM PRODUCTS City and State 
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semi-stea, and forged steel inverted bucket 
traps, compound steam traps, ball float air 
traps, Y-type strainers and internal check 
valves. Provides data on calculation of con- 
densate loads and a selection of traps to 
handle these loads, also a full-page capacity 
chart. A parts list is included. Armstrong 


Machine Works 
246 Steam Trap Reference Manual — 
Bulletin T-1740, 24 pp, tells why and 
where steam traps should be used; explains 
desirable trap features. Advantages of com- 
pany's impulse steam traps are described, 
their operation illustrated. How to figure traps 
sizes and how to size condensate return lines 
are told and capacity and pipe dimension 
charts and thermodynamic properties of 
saturated steam included. Also provided are 
installation and operating suggestions, prices 
Yarnall-Waring Co 


247 Steam Traps and Temperature 

Controls — Here is a comprehensive 
catalog comprising many of company’s bulle- 
tins on steam traps and related equipment, 
including an illustrated steam trap selection 
chart. Provides data on boiler steam traps, 
air eliminators, thermostatic steam traps 
and air vents, inverted bucket steam traps, 
temperature regulators and cooling controls, 
steam and water mixers, thermostats and 
strainers. Sarco Co., Inc. 


248 Strainers and Separators — Bulle- 
tin R-46-50A is a 16-pp catalog on 
[-type strainers, suction strainers, multi- 
flow and receiver separators. Contains dimen- 
weights, prices. Shows how several 
have been redesigned for increased 
American District Steam Co 


sons, 
types 


efficiency 
249 Safety Head Catalog — Section 10, 
Part 1 of Catalog 54, 52 pp, is writ- 
ten in non-technical language and fully illus- 
trated with cutaways and installation photos, 
charts and tables covering almost any phase 
of safety head information desirable. Tells 
where safety heads can be used and how to 
use them. Tells how to choose safety head 
assemblies and rupture discs. Includes tips 
for lowering temperature at point of safety 
head location. Black, Sivalls & Bryson, Inc 
250 Design Properties of Pipe — This 
12-pp booklet consists of tables list- 
ing pipe sizes and wall thicknesses currently 
established as standard, plus what is believed 
to be a most complete tabulation of dimen- 
sional properties of commercially available 
sizes of steel pipe. Tube Turns, Inc 


251 Piping Pointers— This is com- 

pany’s highly popular 36-pp manual 
covering fundamentals of sound piping prac- 
tices. Discusses various types of valve de- 
signs and how each should be used. Pictures 
and names more than 80 fittings and con- 
tains illustrated how-to-do-it features. In- 
cludes 8 pp valve selection guide. Crane Co 


252 Catalog wf-1950, 88 pp, gives work- 
ing information on seamless carbon steel 
welding fittings and forged steel flanges. In 
Paddition to presenting standard schedules 
) with specifications, list prices and sizes, book 
}gives information on dimensional tolerances; 
) American standard flange facings with dimen- 
bsions; thread standards and threading prac- 
Ntice; service pressure ratings, physical and 
chemical requirements for flanges, nuts and 
Pbolts; plus sizes and wall thicknesses of weld- 
Sing fittings. Grinnell Co., Inc 


Handbook on Fittingsand Flanges 
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9253 Unions and Fittings — Twelve-pp 

Catalog 50 covers manufacturer's 
line of unions of all types, elbows, tees and 
fittings. It describes and illustrates specix! 
construction features and other advantages. 
E Dart Mfg. Co 


254 Flanges for Severe Service — This 
4-pp bulletin’ describes a flange spe- 
cially developed for services involving severe 
abrasion and corrosives, and for suction and 
discharge service. Goodall Rubber Co. 


FUEL OILS, LUBRICANTS 


255 Fuel Oil Treatment — By text and 
sketches, this folder points out un- 
desirable conditions in the storing, pump- 
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ing, heating and burning of industrial fuel 
oil and correction of these conditions by com- 
pany's treatment. E. F. Drew & Co., Inc. 


256 Air Compressor Lubrication 
Manual — Valuable information on 
air compressor maintenance is contained in 
this 40-pp book. Subjects treated include 
compressed air, compressors and related 
equipment, lubricating systems, compressor 
oils and applications, lubrication require- 
ments, operating hints, oil requirements, 
storage and care of compressor oils, safety 
precautions. Cities Service Oil Co. 


257 Diesels, Their Fuels and Lubri- 

cants — This 46-pp book gives prac- 
tical information on diesel engines, covering 
their history and economics as well as design 
characteristics and operating principles. Clas- 
sification of diesels according to speed is ex- 
plained. Other chapters cover injection sys- 
tems, combustion chambers, also lubricating 
systems, and diesel oil purification and filtra- 
tion. Includes discussion of fuel and lubricat- 
ing. Sinclair Refining Co. 


258 Viscosity of Fluids— The larger 

significance of viscosity is discussed 
in Nos. 5 and 6, Vol. 36 of Lubrication, a 
technical publication. In six parts, the first 
illustrates simplest conception of streamline 
flow between two surfaces having relative 
motion. A series of torsion viscometers shows 
how viscosity acts and may be measured. 
Part II covers streamline flow in capillary 
and other small tubes. Part III covers turbu- 
lent flow in pipes. Part IV discusses effects 
of temperature and pressure on viscosity, and 
Part V includes viscosity index. Part VI 
gives brief reference to nature of piastic flow. 
The Texas Co. 


INSTRUMENTS AND CONTROLS 
259 For Centralized Control — Bulle- 


tin 109 presents compact Mini-Line 
equipment suited to control board arrange- 
ment which concentrates vital operating in- 
formation and controls for one or more boil- 
ers, turbines or process units before a single 
operator. Describes and illustrates vertical- 
scale indicator units, selector valve, remote 
manual relay. Bailey Meter Co. 


260 Remote Reading Flow Meters — 

Data Book 702, 32 pp, fully illus- 
trates and explains flow measurement prob- 
lems and offers suggestions for their solution. 
Meter bodies, differential devices and reading 
instruments are fully described. Republic 
Flow Meters Co. 


261 Flow Meters — Bulletin 400-F2, 8 
pp, features company's meter for 
measurement of steam, air, or gas flow in | 
or 14% in. pipe lines, and designed for installa- 
tion directly in the line being metered. Illus- 
trated with photos of meter, sectional and 
dimensional drawings, bulletin discusses me- 
ter's advantages. Builders-Providence, Inc. 


262 Putting the Ratio Totalizer to 

Work — Twelve applications of com- 
pany’s ratio totalizer in automatic control 
circuits are shown in 8-pp Bulletin 5450. This 
is a pneumatically operated control mecha- 
nism for combining input control pressures 
and spring forces to produce a single output 
control pressure. Hagan Corp. 


263 For Practical Men— This 24-pp 

pocket-size booklet presents insu- 
lation testing in simple language. Packed with 
maintenance hints, explains electrical insula- 
tion, tells how it can be tested and what 
makes it go bad. It describes the Megger in- 
sulation tester and justifies its cost in long 


run economy. James G. Biddle Co. 
264 Air Locks— Illustrated Bulletin 

8-31, 2 pp, describes company’s air 
locks and trip master controls for holding 
regulating and control valves in position dur- 
ing failure of air supply. The Swartwout Co. 


265 Flow Tubes — Catalog 80, 4 pp. 
presents engineering data on a pri- 
mary element for measuring, regulating, con- 
trolling fluid flow. Tells how flow tubes are 
designed, function. Foster Engineering Co. 


266 Control Equipment — Genera! 
6 Catalog 001, 30 pp, is devoted to 


measuring and control equipment for water 
and sewage works, power and processing in- 
dustries. Describes in detail: venturi tubes 
and meters, controllers, gages. manometers, 
pilots. Simplex Valve and Meter Co 


267 Steam Calorimeter — Bulletin 115 

discusses an improved U-path calo- 
rimeter combining a throttling, separating 
and re-evaporating calorimeter in a single 
chamber. Explains and illustrates constriuc- 
tion and operation of the unit and quotes 
letters from users of this type of equipment. 
Ellison Draft Gage Co., Inc. 


268 Metered Liquid Handling — Bul- 
letin OG 400 contains 12 pp of selec- 
tion and ordering data on positive displace- 
ment type meters. Explains and illustrates 
operation, giving specifications, dimensions. 
Also presents several types of registers, regis- 
ter extensions, strainers and remote registra- 
tion unit. Includes table of material recom- 
mendations for meter parts for use with 200 
different liquids. Rockwell Mfg. Co. 


269 Pressure Regulator — Bulletin 

1-B, 8 pp, discusses design, operation 
and applications of a super-sensitive pressure 
regulator; shows typical installations. Also 
covers a compound regulator for controlling 
back pressure relief valve and high pressure 
make-up valve. Atlas Valve Co. 


PACKINGS 


270 Pump Packings — Packings for 

reciprocating and centrifugal pumps 
are described in this folder. Covers packings 
for practically all services. Johns-Manville. 
271 Teflon Packings— Form AD143 

offers 8 pp of information on Teflon 
packings and gasketing material, giving prop- 
erties, typical and special applications. In- 
cludes chapter on toxicology cf Teflon at ex- 
tremely high temperatures. The Garlock 
Packing Co. 


272 Manual on Packings — Containing 

84 pp of engineering and ordering 
information, Catalog 40 covers packings for 
practically every service. Includes packaging 
recommendation charts, conversion tables. 
The Belmont Packing & Rubber Co. 


273 Packings and Gaskets — Catalog 

P-100C, 32 pp, covers 95 most popu- 
lar packings and gaskets in company’s line, 
furnishing details of construction, service 
recommendations and size information. In- 
cludes charts showing specific recommenda- 
tions for a wide variety of applications. Pack- 
ing Div., Raybestos-Manhattan, Inc. 


274 Long Wearing Piston Packing — 

Form 4502, 8 pp, stresses use of com- 
pany’s composition cups for packing the 
pistons of air and hydraulic cylinders and 
reciprocating pumps. Engineering informa- 
tion covers properties, textures available, 
temperature, pressure data. Darling Valve 
«& Mig. Co. 


275 Packing Rings — Engineering data 

on a jimsite Grap hitic snap 
rings of non-metallic composition for packing 
liquid end pistons of reciprocating pumps is 
provided in illustrated Bulletin R112. Covers 
properties of Simaite, forms of packing spaces, 
ordering information needed, installation pro 
cedure. Sims Pump Valve Co., Inc. 


COAL, ASH, AND WASTE 
HANDLING 


276 Spreader Stoker Selection — 

Fourteen-pp Form F-520-A10M_ is 
intended to help those choosing a spreader 
stoker to get the most for their investment, 
and it points out many factors to be con- 


sidered. American Engineering Co. 
277 Spreader Stoker Data — This is a 

file of three illustrated bulletins on 
spreader stokers. The first discusses seven 
reasons for selecting these stokers and de- 
scribes their design, construction and opera- 
tion; the second, dumping grates, the third, 
installations. Riley Stoker Corp. 

(Continued on page 128) 
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Nipple that failed after one year 6 — 
in main condensate line. : < — , 


arts were d 


£ 


these Pp 


Re as toy j 


* 


estroyed by 


Nipple shows characteristic pit- 


Carbonic acid corrosion eats right ting due to dissolved oxygen. 


through cast iron elbow. 


ee See 


* 
prevent Return Line Corrosion 
with Dearborn Formula 700 or 7O 


These destroyed parts were the victims of return line corro- NOTE: Dearborn 
sion. If your maintenance costs are high because leaking or helds the basic patent 
clogged return lines require replacement—if rusty conden- Se ere 
. ‘ : P ‘ the use of filming amines 
sate is coming back to your boilers—then it will pay you to fer treeting weter. 
use Dearborn Formula 700 or 702. 
Return line corrosion is caused by oxygen and carbon 
dioxide. It can be effectively controlled thru the easy, inex- WRITE FOR THIS BULLETIN 
pensive application of either the neutralizing amine-type Write for Bulletin 5013 which outlines causes of 
treatment (Formula 700) or Dearborn’s new filming-type return line corrosion and describes how it can 
amine treatment (Formula 702 ). be controlled by Dearborn Formula 700 or 702. 
Your Dearborn Engineer is prepared to make specific 
recommendations on the use of Dearborn Formula 700 or 
702 i l Dearborn Chemical Company , Dept. PG 
in your plant. Merchandise Mart Plaza, Chicago $4, Ill. 


DEARBORN CHEMICAL COMPANY { ) Send 2 enon of Sees 0080 
( ) Have a Dearborn Engineer call 


Merchandise Mart Plaza + Chicago 54, Illinois 


TRADE MARK REGISTERED 


THE LEADER IN WATER TREATMENT AND RUST PREVENTIVES 
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Andalusia, Ala. — Gulf Naval Stores Co., Inc., Gulfport, 
Miss., turpentine, rosin, and other naval stores, plans boiler house 
at proposed new plant at Andalusia, where tract of land has been 
acquired. It will comprise several one and two-story buildings, to 
be equipped for sizable output. Cost reported in excess of $1,500 

000. Work scheduled to begin at early date. 

Birmingham, Ala. — Alabama Power Co., Alabama Power 
Bldg., plans ex enditure of $55,700,000 during 36 mo. period, 
ending in 1953, for increased generating facilities, including exten- 
sions in a number of existing plants and installation of new equip- 
ment; and construction of new steam-electric station on site to be 
selected, to be equipped for a rating of 100,000-kw. Entire project 
will develop a gross generating capacity of 1,384,000-kw. At same 
time, approximately $12,200,000 will be expended for extensions 
jo transmission lines and power substations. 

Jonesboro, Ark. — Water & Light Dept., will carry out ex- 
yansion in municipal steam-electric generating plant, including 
uilding extension and installation of new 7500-kw turbine- 
generator unit, boiler, and auxiliary equipment. Project reported 
to cost over $1,200,000. Burns & McDonnell Engineering Co., 
95th and Troost Sts., Kansas City, Mo., is consulting engineer. 

Los Calif. — Archer-Daniels-Midland Co., 600 
Roanoke Bidg., Minneapolis, Minn., linseed oil and other oil 
products, plans new branch plant at Los Angeles, where site has 
been acquired. It will consist of a main unit for production of 
special modified oils and varnish products. A boiler house will be 
built. Proposed to begin work soon and to have plant ready for 
service early in fall of 1952. tw official estimate of cost announced 

reported over $1,500,006 

Santa Cruz, Calif. — Willie Wrigley, Jr. Co., 410 North 
Michigan Ave., Chicago, Ill., chewing gum, plans boiler house at 
new plant at Main St. and West Cliff Dr., Santa Cruz, where site 

been secured. Factory will consist of a main one and two- 
ory building, approximating 147,000 sq ft floor space, with 
ulti-story tower for processing service. Entire program will 
present investment of about $3,000,000. Proposed to begin work 
sfore close of this year. Victor L. Charn, 4744 West Rice St., 
Yhicago, is engineer. 

Miami, Fla. — Florida Power & Light Co., 25 South Second 

., has arranged financing in amount of $10,000,000 through sale 

bond issue, proceeds to be used for expansion and improvements 

plants and system, including generating stations, power sub- 
ations, transmission lines and other operating facilities. 

Bolton, Ga. — Atlanta Paper Co., 950 West Marietta St., 

tlanta, Ga., corrugated paper and other paperboard products, 
lans power house at new paper mill at Bolton, where tract of 
nd has been acquired. It will comprise several one and multi- 
ory structures, to be equipped for sizable output. Entire project 
ported to cost over $2,000,000. Work is scheduled to begin soon. 

Savannah, Ga. — Savannah Electric & Power Co., 27 West 

y Ave., plans expansion in local Riverside power plant, with 

tallation of new turbine- -generator, high-pressure boilers, and 

essory equipment. Entire project is reported to cost about 

,500,000. It is understood that project will be carried out during 

2 


, Council Bluffs, lowa — Iowa Power & Light Co., 312 Sixth 

, s , Des Moines, Iowa, has plans under way for new steam- 
tric generating plant in vicinity of Council Bluffs. Installation 

fill include turbine-generator, high-pressure boiler, and auxiliary 

ipment. Cost reported close to $5,000,000. Black & Veatch, 


Broadway, Kansas City, Mo., are consulting engineers. 

Versailles, Ky. — Standard Products Co., 2130 West 110th 

, Cleveland, Ohio, metal stampings, molded rubber and plastic 

»ducts for automotive and other service, plans boiler house at 
new branch plant at Versailles, where site has been selected. It 
will comprise several one-story buildings, with equipment and 
facilities to give employment to about 300 persons. Cost approxi- 
mately $1,000,000. Work on superstructure will be oheaed under 
way soon. 

Baldwin, La. — Gulf Public Service Co., New Iberia, La., 
plans new steam-electric generating station at Baldwin, where 
site is being selected. Project reported to cost about $3,500,000, 
with turbine-generator, high-pressure boiler, and auxiliary equip- 
ment. Work is scheduled to begin at early date. 

Lake Charles, La. — Davison Chemical Corp., Charles and 
Fayette Sts., Baltimore, Md., industrial and technical chemicals, 
commercial fertilizers, etc., plans boiler house at new plant in 
vicinity of Lake Charles. It will comprise several large units for 


processing and production of synthetic fluid catalysts used in 
petroleum industry. Entire project is reported to cost about 
7,000,000. Work will begin soon. Day & Zimmerman, Inc., 1700 
Sansom St., Philadelphia, Pa., is engineer. 

enn ® Mich. — Detroit Edison Co., 2000 Second Ave., has 
arral an expansion and improvement program to cover a 
period of 36 mos., ney generating stations, power substa- 
tions, transmission lines an cal other operating facilities. Plans are 
under way for a new steam-electric generating plant on St. C ~ 
River, with a second such station near mouth of River a * 
provide for construction in fart, company has arranged anc- 
ing approximating $25,000, through cae of notes. 

Minneapolis, Minn. — Northern States Power Co., 15 South 
Fifth St., has arranged financing through bank loans in amount 
of $15,000,000, fund to be used in connection with current, 
1951-52, ex ion and improvement program, including gen- 
erating faci ities, power substations, transmission lines, and dis- 
tribution system. 

Meridian, Miss. — W. 8. Dickey Clay Mfg. Co., Commerce 
Trust Bidg., Kansas City, Mo., sewer pipe and other vitrified clay 
products, plans boiler house at new plant at Meridian. It will con- 
sist of several buildings, with equipment for large output. Cost 
reported about $1,600,000. Work will begin at early date. 

St. Joseph, Mo.— MFA Cooperative Grain & Feed Co., 
429 Cherokee St., i products, commercial fertilizers, animal 
feed, etc., plans boiler house at new plant on local site for produc- 
tion of commercial fertilizers. It will consist of a main one-story 
building and several r structures, with equipment for 
sizable output. Cost reported about $1, 000,000. Work scheduled 
to begin at early date. 

Omaha, Neb. — Omaha Public Power District, 17th and 
Harney Sts., is ag plans for | steam-electric power 
plant on local site ion will include several generating 
—_— high-pressure boilers and auxiliary equipment. Details are 

being determined. Entire development is reported to cost over 
$40,000,000. 

Charlotte, N. C. — Lion Oil Co., El Dorado, Ark., refined 
petroleum products, plans power house at proposed new plant in 
vicinity of Charlotte, for production of anhydrous ammonia. It 
will consist of a series of multi-story structures, with on 
for large capacity. Entire project reported to cost $30,000, 
Company has arranged financing in that amount through RFC, 
= program has been approved by National Production Au- 
thority. 

Canton, Ohio — Ohio Power Co., 301 Cleveland Ave., 8. W.., 
has authorized financing through sale of bonds and serial notes in 
amount of $22,000,000, proceeds to be used for expansion and im- 
provements, including additional generating facilities, power sub- 
stations, transmission lines and miscellaneous work. 

Wooster, Ohio — Borg-Warner Corp., 310 South Michigan 
Ave., Chicago, Ill., steel products for automotive and other serv- 
ice, machinery specialties, etc., plans boiler house at proposed new 
plant at Wooster, where tract of land is being secured. It will 
page= a main one-story structure, about 104,000 sq ft floor 

space, to be useoed for parts manufacture and assembling of 
€ ectric-operated fuel pumps for jet engines for aircraft service. 
Entire project re rted. to cost about $3,000,000. Work will begin 
soon and is scheduled for completion next spring. 

Holdenville, Okla. — Seamprufe, Inc., 412 Fifth Ave., New 
York, N. Y., nylon hosiery and other textile products, plans boiler 
house at new branch mill at Holdenville, where tract of about 25 
acres of land has been secured. Project will comprise several build- 
ings, with main unit of about 50,000 sq ft floor space. Entire pro- 
=a will be, resent a reported investment of about $1,000,000. 

gin work soon, with plant to operate initially for 
Mm = mh of parachute cloth for Goownment. 

Tulsa, Okla. — Public Service Co. of Oklahoma, 600 South 
Main St., is considering plans for new steam-electric power plant, 
exact location soon to be determined. Turbine-generator units, 
high-pressure boilers, and auxiliary equipment will be installed for 
large capacity. Cost reported over $9,000,000. It is understood 
that project will be carried out in 1952. 

Pottstown, Pa. — Firestone Tire & Rubber Co., Akron, Ohio, 
automobile tires, tubes, and other rubber products, plans boiler 
house at proposed new branch plant at Pottstown. It will com- 
prise several one and multi-story buildings, equipped for large 
output. Cost reported about $5,000,000. Proposed to begin work 
soon. Day & Zimmerman, Inc., 1700 Sansom St., Philadelphia, 
Pa., is engineer. 

Charleston, Tenn. — Bowater’s Newfoundland Pulp & Paper 
Mills, Ltd., Corner Brook, Newfoundland, plans power plant in 
connection with pro sed new new sprint mill in vicinity of 
Charleston (Bradley County), where site has been secured. Project 
will consist of several large units for production, and is reported 
to cost fame $45,000,000. Permission for project is being 
secured from National Production Authority, Washington, D. C. 
Completion is scheduled in 1953. 
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NANTUCKET ISLAND can’t tie in with mainland power facili- uses Sun lubricants exclusively. Also, engineers of the utility, 
ties and must therefore be entirely self-sufficient. To assure of the diesel builders, and of Sun Oil cooperated to make 
unfailing performance, the Nantucket Gas & Electric Company _ possible a unique, three-way use of one inexpensive Sun fuel. 


HOW SUN PROTECTS NANTUCKET'S POWER 

















THE ISLAND’S POPULATION drops from around 16,000 to DESPITE IDLENESS for considerable periods, turbine journals, 
some 3,800 when the vacation season ends. With the power load’ _ bearings and controls remain free at all times of sludge, rusting and) 
fallen off so drastically, much of NG&E’s equipment lies idle and —_ corrosion—thanks to the protection of Sunvis 916. Its special metal 
subject to condensation during this extended time. wetting additives. displace any moisture thit may be present 


4 . a Dict ine st 


A SUN DIESEL LUBRICANT has kept this 1,000-hp engine POWER for a new navigational transmitter, throwing a 1,700- 
purring almost 15,000 hours. A single heavy, low-cost Sun fuel _mile beam for guiding aircraft, is supplied by Nantucket G&E— 
drives NG&E’s diesel, fires its boilers, enriches its illuminating gas. | more evidence of the reliance placed on its Sun-lubricated plant. 


For complete information about Sun’s turbine and diesel oils, or for the services 
of a Sun representative, call the nearest Sun Office, or write to Dept. PP8 


SUN INDUSTRIAL PRODUCTS »< I> 


SUN OL COMPANY, PHILADELPHIA 3, PA. - SUN OIL COMPANY, LTD., TORONTO AND MONTREAL 
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Yatway Unit Tandem Valve sectioned through 
@ellite-seat (blowing) valve. Open position. 


Yarway Unit Tandem 
Valve sectioned through 
seatless (sealing) 

valve. Open position 








BLOW-OFF VALVES 


Leading steam boiler makers (names on request) 
standardize on Yarway Blow-Off Valves. . . for the same reasons 
that over 15,000 plants use them: 


BB UNIQUE DESIGN 

YS MODERN METALLURGY > TROUBLE-FREE SERVICE 
B RUGGED CONSTRUCTION 

How these features will help your boiler operation is clearly 

explained in Yarway Blow-Off Valve Bulletins. 

Write for one, telling us your operating pressures. 


YARNALL-WARING COMPANY 114 Mermaid Ave., Philadelphia 18, Pa. 
Branch Offices in Principal Cities 
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FUTURE OF THE GAS TURBINE 


THE VARIOUS articles describing 
the increasing interest in, and the use, 
of gas turbines in the United States 
during the last few years have been of 
great interest to me. During the next 
decade or two we shall undoubtedly 
see great development in the use of 
the gas turbine, comparable prob- 
ably to the development in the use of 
the steam turbine in the early years 
of this century. At present the gas 
turbine is a very high-speed machine, 
not favorable to driving 3600 rpm 
alternators direct. As units increase 
in capacity, however, speeds will be 
reduced -— as they were in the case 
of the steam turbine as they became 
larger —— and eventually we will have 
gas turbines operating 3600 rpm 
alternators without the need for re- 
duction gears. 

It would be presumptuous of me 
or anyone else to try to predict the 
exact future of the gas turbine in our 
power development; whether or not 
it will eventually replace the steam 
turbine is something that only future 
years will disclose. In the meantime, 
it is quite possible that the steam 
turbine and the gas turbine can be 
made to work together in one system. 
Indeed, this possibility is already 
receiving a considerable amount of 
attention. By combining the gas and 
steam cycles it is possible that either a 
material improvement of the thermal 
efficiency or lower plant installation 
cost can be achieved. As reported in 
a recent issue of The Steam Engineer 
of London, one of the proposals re- 
ceiving consideration is the use of the 
open-cycle gas turbine as an air pre- 
heater to the steam boiler, to increase 
the overall efficiency of the combined 
cycle. 

Owing to the high rate of excess air 
necessary, to keep the temperatures 
in the gas turbine down to permissible 
values, most of the oxygen of the air 
is still left unburnt in the exhaust 
gases; and as the temperature range 
of the gases may be 700 to 1000 f 
it can be used as combustion air sup- 
plied to the boiler furnace at about 
atmospheric pressure. 

The gas turbine, therefore, is en- 
visaged as a topping unit, similar to 
a back-pressure steam turbine super- 
imposed on an existing system. Utili- 
zation in the boiler of the exhaust 
heat from the gas turbine means that 
this set is working with very small 
heat losses. The highest thermal 
efficiency for the combined plant is 
obtained when the gas turbine is 
designed to give a maximum output 
consistent with the efficiency of the 
steam cycle remaining sensibly con- 
stant. As reheat increases the out- 
put, it is advantageous, but regenera- 


tors and compressor intercoolers 
would appear to be superfluous. 
Higher permissible gas temperatures 
would give a greater rate of increase 
of thermal efficiency of the combined 
plant compared with a straight steam 
cycle. 

Another scheme being considered 
is the use of the open-cycle gas-tur- 
bine-driven compressor electric-gen- 
erator set as a super-charger for a 
pressurized combustion boiler, which 
would reduce materially the dimen- 
sions and overall cost, as well as to 
improve the overall thermal efficiency 
of the combined cycle. 

In the case of the first scheme, i.e., 
using an open-cycle gas turbine to 
supply combustion air to a boiler 
furnace, and with steam conditions 
of 2500 psi, 1050 F, reheating to 
1000 F and with 29 in. of vacuum, 
with 160 to 229 F feedwater temper- 
ature and the gas cycle with 1380 F 
inlet temperature, overall efficiencies 
of from 40 to over 44 per cent are 
indicated. The gas turbine would 
develop from 15 to over 35 per cent 
of the total output. In the latter 
case, however, the system would 
present many problems to the de- 
signer of the boiler, since very large 
surfaces would be required when 170 
per cent excess air is contemplated. 

While none of these schemes have 
actually been tried, they present in- 
teresting possibilities, and the inter- 
est in them at the present time con- 
stitutes ample proof that progress in 
power development has by no means 
diminished. I, for one, hope that 
future pages of POWER ENGINEERING 
will contain vigorous and intelligent 
discussion of these matters. 

New York, N. Y. HOWARD GIBSON 


POWER PLANT COMMUNICATION 


Mr. JARZEMBSKI’S excellent article 
on power plant communication sys- 
tems in the September issue calls at- 
tention to an important element of 
modern power station design, one 
only too often given scant considera- 
tion. In a number of installations 
where loud speakers have been in- 
stalled in power plants, the only 
criterion that seems to have gov- 
erned the design of the sound system 
was that the speakers make as much 
noise as possible. In one notable 
instance where a splendid new central 
station was built near a fine residen- 
tial area, the loud speakers in the 
boiler room made such a racket that 
home owners two blocks away com- 
plained about it. This could easily 
have been avoided if the speakers 
had been adjusted, as Mr. Jarzembski 
points out, to deliver sound intensi- 
ties conforming to the location of 
each particular speaker. 


With reference to other types of 
communication, I have seen at least 
one large central station where 
walkie-talkie radio sets were used for 
communication between men operat- 
ing the coal handling system and 
other parts of the plant. This method 
of communication, naturally, would 
be useful only in very large plants. 
Waban, Mass. rE . WARD 


ADJUSTING POWER FACTOR 


REFERRING to Mr. Gusler’s excel- 
lent article in the July issue of POWER 
ENGINEERING, I believe that some 
conditions he outlined might be prof- 
itably amplified. 

Considering ‘Step C — Adjusting 
Power Factor’’, we must remember 
that in many switchboard installa- 
tions, exciters are connected in parallel 
to a common bus. In operating such 
an installation, load division between 
exciters is achieved by adjustment of 
the exciter field rheostats. When a 
spare exciter of the motor generator 
type, or the turbo-generator type is 
provided, a common bus is indicated. 
Alternating current voliage regula- 
tion is then obtained by installing a 
voltage regulator with several operat- 
ing sections, one for each exciter. 
While this system is not the best, 
from a viewpoint of voltage regula- 
tion, there are many such installa- 
tions, and like all things, this hook-up 
has its good points. One of these good 
points being that an alternator in 
the line can be excited from the 
common bus, regardless of the outage 
of one or more exciters. In a pinch, 


‘SRN er Ea sa 


storage batteries can be used. Care” 
must be taken not to overload the 


exciters in operation. 

With excitation from a common 
bus, power factor equalization is ac- 
complished by adjustment of the 
alternator field rheostats. Not all 
alternators are equipped with power 
factor meters, and in such cases where 
the meter is not installed, the main 
field rheostat is adjusted so as to 
allow the least current to flow in the 
stator circuit, consistent with the 
kilowatt load. In general it is best to 
operate with the main field rheostat 
as near the “out” position as pos- 


sible, not only because of better volt- © 


age regulation, but so as to eliminate 
waste of direct current power in the 
rheostat. In Mr. Gusler’s article, 
there seems to be some confusion 
between a reverse power and an 
overload relay. 

Because of design limitations, or, 
for that matter, the ideas of the in- 
dividual consultant, many alterna- 
tors are connected solidly to the bus, 
the alternator breaker being non- 

(Continued on page 86) 
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By FRED M. REITER 


Material Research Engineer 


The Dayton Power & Light Company, Dayton, Ohio 


ARGE consumers of coal such as 
4 electric utilities having no mines 
of their own or located some distance 
from mining areas, generally try to 
obtain their coal from a number of 
sources. Industries or plants which 
have their own captive mines or which 
are located near suitable mines with 
Econsequent negligible freight cost, 
have no problem in the selection of 
their sources of coal. They have a fair 
jassurance of supply, easy transporta- 
Ition, and a low overall cost, factors 
that worry buyers of coal who face a 
Sg mena situation. 
| These distant buyers, of necessity, 
become alert to all potential sources 
f coal suitable to their requirements. 
In fact large consumers of coal, both 
lutility and industrial, have been de- 
Bigning their equipment for using a 
reater variety of coals. This enables 
hem to make use of fields not con- 
Bidered previously. In this particular 
@rea for example, old boilers had been 
Gonstructed for District No. 8 high 
fusion low sulphur coals almost exclu- 
Sively, and for two-in. nut and slack 
Sizes. New boilers can use practically 
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Fig. 1. Weekly weighted 

average cost of coal. 

Token from Weekly 

Rating Report Year 
1950 
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all sources in the Ohio, Western Penn- 
sylvania, Kentucky, West Virginia 
and Virginia fields. This has made a 
big difference in costs, availability, 
transportation facilities, and provides 
the feeling of security that accom- 
panies the knowledge that one’s eggs 
are contained in many baskets, each 
as large and fruitful as the original 
one basket. 

The vast expansion in utility power 
generating capacity has been a boon 
to the coal industry. The utilities 
have picked up much of the loss in the 
coal market resulting from the con- 
version of locomotive propulsion from 
coal to Diesel oil and the loss in the 
domestic heating sales to gas and oil. 
As a result a more understanding 
inter-relationship has developed be- 
tween the utility and coal industries. 

Until recent years the output of 
coal mines was largely controlled by 
the domestic market in the sizing of 
their products. When domestic stoker 
coal was in demand, carbon sizes of 
coal were in surplus and available at 
better prices. When the domestic 
market dips, two inch nut and slack 
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is pressed for sale in order to absorb 
the fines and smaller sizes. The fairly 
constant load of the public utility 
serves as an ideal outlet for these coals 
at all times. At the same time the 
ample stockpiles required for the in- 
surance of production, can serve as an 
expansion chamber or variable stor- 
age silo to take the ups and downs of 
the coal market. 

The utilities are in an advanta- 
geous position to benefit from this 
accordion like capability. They can 
assist the public as well as the coal 
industry by gearing their procure- 
ment program to take advantage of 
the variations that occur throughout 
the year. Many industrial firms which 
have oil and gas standby equipment 
have found themselves in strategic 
positions to benefit by sudden sur- 
pluses in different fuels that have 
needed relief and have been made 
available at distressed prices. 

The critical shortage of transporta- 
tion facilities, particularly rail hopper 
cars, adds another factor in favor of 
broadening the sources of supply 
among areas fed by different carriers. 
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Certain carriers are known to be 
closely tied to their basic source of 
revenue, such as coal, and can be ex- 
pected to divert fewer facilities to 
other industries. 

A broad use of many coal sources, 
large and small, new and old, reliable 
and untried, requires some form of 
continuous evaluation of their quality 
as they are received at the power 
plant. Some type of watch-dog method 
of evaluating and recording selected 
properties or value of deliveries of 
each coal not only becomes necessary, 
but it pays dividends. It not only 
serves to inform the buyers of the 
coals of what they are receiving, but 
if the suppliers are aware that an in- 

spection system is in continuous op- 
eration, they will make every effort to 
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Fig. 2. Weekly average 

heat valve of coal re- 

ceived. Btu per pound 
as received 


Up to 3rd week of 
August, figures were 
obtained from boiler 
plant bunker samples. 
After 3rd week of Au- 
gust, figures were ob- 
tained from Weekly 
Rating Reports 





laboratories, power plant test engi- 
neers, and so on. These groups all 
make up their individual reports 
daily on such items as price, freight 
charges, numbers of cars of coal re- 
ceived with tons unloaded from each 
source each day at each plant by car 
numbers and weights, moisture, ash, 
sulphur and Btu content, ash soften- 
ing temperature, and such other in- 
formation that will guide the fuel 
engineer or coal buyer in continuously 
evaluating the coals used. 

The specific information desired 
and the form of the final periodic re- 
port on the coals depend, of course, 
upon the responsible individuals. 
Much data has been published on this 
subject. Two most recent articles that 


have appeared giving current utility 


vide specific properties of the coal in 
final form without further calcula- 
tion. These properties include mois- 
ture, ash, sulphur, ash softening tem- 
perature, etc., which definitely indi- 
cate whether or not the coal meets 
specifications. 

Prices and costs per million Btu 
are variables subject to competitive 
conditions. The heat content of the 
coals, in terms of Btu as received, are 
variables that may be subject com- 
petitive conditions in themselves, not 
as they may affect the cost per mil- 
lion Btu. Both articles referred to 
above indicate the variations in heat 
content since World War II or since 
that stable period during the ’30’s. 
Preparation plants, mine operations, 
screen sizing, etc., insofar as they af- 
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avoid careless or accidental shipments 
of improper coal to this user. 

The development of such a system 
might be compared to that of a pub- 
lishing house, a city newspaper or a 
weekly magazine. These organiza- 
tions continuously secure information 
from a number of reliable sources that 
they have developed and established. 
These sources comprise their own re- 
porters, city police and office repre- 
sentatives, special staff writers, na- 
tional and international news serv- 
ices, columnists, and myriads of 
others. Everything is so organized 
that the flow of information is auto- 
matic and practically effortless on the 
part of the central staff. This staff 
merely picks out what it wants, puts 
it together, interprets and evaluates 
the specific areas of information se- 
lected for dissemination. 

The well-ordered, large industrial 
plant or utility similarly has all of its 
sources of information well estab- 
lished. Its statistical divisions are in 
continuous operation. Insofar as coal 
is concerned, information is regularly 
available from the purchasing, traffic 
and accounting departments, boiler 
plant car unloading units, chemical 


viewpoints are: “A Pattern for Sound 
Utility Fuel Procurement” by Mar- 
shall Pease, Jr., and Raymond J. 
Brandon, Detroit Edison Co, in the 
Feb 1951 issue of Utilization, and 
“Coal Analyses from the Standpoint 
of the User’’, by the writer in the Feb 
1951 issue of POWER ENGINEERING. 
Such a periodic report must be in a 
fixed form, concise and clear. The 
guiding factors should be selected for 
the best quick overall evaluation of 
the coals in those properties whose 
variations are deemed most impor- 
tant. The various operating reports 
supply fixed and complete informa- 
tion on individual aspects of the coal 
supply that are obvious and require 
no comparison or interpretation “ee 
oratory analysis report sheets pro- 


fect Btu as received, vary with gen-~ 
eral economic conditions. The ash ~ 
and moisture content are automati-~ 
cally obtained in the relationship ~ 
between the Btu as received and the © 
Btu ash-moisture free. 

It is because the quality of coals are | 
so readily varied by mechanical op- 
erations that the cost per million 
Btu becomes an increasingly impor- 
tant criterion in rating the coals of a 
procurement program. The quality of 
the coal coming from a given mine 
can vary, even from shipment to ship- 
ment. Our own laboratory records 
have shown a variation of 1000 Btu 
as received from the lowest to the 
highest results in one month on coal 
from one source which had no wash- 
ing or preparation plant. This, in- 
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PLANT A 


Fig. 3. Record of ash 
and moisture content of 
coal used at two power 
stations. Weekly aver- 
ages of analyses of 
samples of coal taken 
from boiler plant 
bunkers 
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deed, has been a very desirable source 
in which we had general confidence 
in the abilities of the mine personnel 
in keeping the quality high, utilizing 
personal skill and judgment along 
with hand picking to minimize ash. 
The vein has been considered uniform 
and free from excessive moisture and 
ash but there is probably variation in 
the quality and structure in widely 
separated galleries of the mine. 
» Closely watching the cost per million 
}Btu of the coal from this source has 
proved beneficial not only to us in 
Sactual dollar savings, but also to the 
tsupplier who has an unbroken record 
jof good dependable service to our 
scompany for many years. 
' Coals from sources which put se- 
lected portions of their screened coal 
}through washing and drying processes 
jalso show variations that change 
twith conditions and demand. The 
mechanical control of these processes 
thas greatly improved, particularly 
where air cleaning and proper mixing 
jof the unwashed fines is practiced. 
The variations have been minimized. 
dn washed coals the moisture rather 
than the ash, is the property that 
roduces the variations and prob- 
a In open strip and in newly 
®pened mines higher oxygen content 
Or weathering may produce lowered 
heat values, as would be indicated by 
flower ash-moisture free Btu determi- 
Nations. High sulphur can generally 
expected to reduce heat values. 
These points are mentioned merely 
to indicate that there are a number of 
factors that can increase the cost per 
million Btu by reducing the as- 
received heat content. The effects of 
these factors of ash and moisture on 
the Btu per pound and on the cost 
per million Btu are clearly illustrated 
in the charts shown as Figs. 1, 2 and 3 
of this article for Plants “A” and 
“B” during 1950, a period that had 
unusual conditions as explained later 
in the article. These curves show that 
for purposes of continuous evaluation 


wel 


the properties of ash, moisture, etc., 
are reflected in the as-received heat 
value and appear in the overall cost 
per million Btu. 

The power production plant test 
engineers make their own evaluations 
of the actual operating characteristics 
of all coals used. They separately re- 
port where specific coals burn well, 
reduce evaporation, slag tubes, or 
whether preferred or undesirable. 
Practical characteristics are more 
critical in the firing of the immense 
boiler systems of modern power gen- 
erating equipment than in smaller in- 
dustrial boiler plants which may sup- 
ply steam for heating or process 
work. Such evaluations from the 
plant engineer, however, are intermit- 
tent. They may be special reports re- 
quested by the buyer or offered by the 
test engineer because of unsatisfac- 
tory experiences. They could form no 
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part of continuous evaluations of a 
regular procurement program, but 
they are certainly most valuable as 
an additional means of evaluation, 
usually a very deciding one. 

One of my duties is to prepare 
weekly data on the quality and costs 
of the various coals received from our 
many sources. The type of form 
adopted for the valuation of these 
coals is illustrated in Tables I and II 
representing the firms who supply 
coal to two power stations, “A” and 
“B”’. It is a periodic report entitled 
“Weekly Rating of Coals” 

This report follows the patterns 
described in this article. It is concise, 
clear, and includes only the essential 
or fundamental variables. The ulti- 
mate criterion used in evaluating the 
coals is their weighted effect in the 
percentage of profit or loss incurred 
in receiving the given quantity of 
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each coal, with its as-received Btu 
per pound, on the overall picture of 
that plant. This final figure, as indi- 
cated before, includes the chemical 
quality of the coal in Btu as received, 
its price and freight rate, multipled 
in its goodness or badness by the total 
quantity received during the period 
of the report, one week. 

The coals are listed and rated in 
order of their actual cost per million 
Btu as received from the lowest to the 
highest. The figures are calculated 
from the laboratory report and the 
purchase price plus freight cost. 
These unit figures, Column 11 in the 
reports, tell simply, at a glance, what 
we pay for the heat in each unit of 
coal purchased. However the quan- 
tity of each coal, as listed by cars in 
Column 6, will denote how much 
that coal will affect overall costs 
during that week. 

For example, the cost per million 
Btu of the 16 coals of Station A (col- 
umn 11) as units rose from 28.09 to 
32.05, a range of about 4 cents. The 
column average of these 16 coals was 
30.11, just about the median of the 
range. Twenty one cars of coal No. 3 
(column 6) were received during the 
week and unloaded. With but 1.02 
cents lower than average cost per 
million Btu (column 12), this large 
unloading during this week brought 
us 42.77 per cent (column 13) of the 
entire profit for the week. An almost 
equal number (19) of cars of Coal 
No. 7 only gave us 3.79 per cent of 
our profit. 

Going to the loss side, Column 14, 
we note that 3 cars of No. 16 coal 
produced 17.89 per cent of the gross 
loss while 3 cars of No. 1 coal yielded 
us 12.10 per cent of our profit. The 3 
cars of No. 16 coal produced about as 
much loss in total operations for the 
week as the combined 14 cars of the 
four coals Nos. 10, 11, 12 and 13. One 
can see at a glance that receipts 
should be trimmed from the bottom 
of the list, working upward as other 
conditions permit. The 11 cars of No. 
15 coal unloaded during any week 
could well be reduced in order to 
lower overall costs. 

The weighted average of costs per 
million Btu (column 11) was 29.96 for 
Plant A. The column average, or 
straight arithmetical average of the 
16 coals, was 30.11. The fact that the 
weighted average of costs was below 
the direct column average indicated 
that more tonnage of lower cost coals 
was unloaded, a desirable condition. 
In fact 73 cars of the 8 better than 
average coals were unloaded com- 
pared to 36 of 7 poorer than average 
coals. 

Plant B shows some contrast. Only 
89 cars of 9 better than average coals 
were unloaded compared to 111 cars 

of 13 costlier than average coals. The 
weighted average cost of column 11 
exceeds the column average. The 
average cost is not the median of all 
coals. Coal No. 1 can be procured at 
3.16 cents per million Btu below the 
general average, while Coal No. 16 
penalizes us 2.46 cents on each mil- 
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lion Btu procured. The picture is 
obvious. 

These costs of heat procured in 
terms of million Btu are naturally de- 
pendent upon the heat values of the 
individual coals. This property is as 
important as the price and freight 
rate. Certainly for the same cost per 
million Btu it would be advantageous 
to stress the procurement of the high 
Btu coals since fewer tons would 
required for the same heat procure- 
ment. Smaller tonnages in turn re- 
duce handling, grinding, and firing; 
less ash to dispose of, less moisture to 
be troubled with, less fly ash, and 
lower operating costs in general. 
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There may be an economic limit to 
the lowness in Btu content of a coal 
with regard to a specific plant regard- 
less of how low costs may get. This 
may be applicable to some surface 
mined coals where some oxidation 
may have taken place reducing not 
only the as-received Btu per pound, 
but its combustible or ash-moisture 
free heat content as well, even with 
apparently low moisture and ash 
content. Our plant operating per- 
sonnel certainly do not like to see 
coal arrive containing less than 12,500 
Btu per pound as received. 

For these reasons the weekly report 
includes a study of heat values to- 
gether with weighted effects derived 
from tonnages unloaded, in a manner 
like that for costs as described above. 
An examination of the reports ex- 
hibited for Plants A and B (Figs. 1 
and 2) shows four coals with decid- 
edly unfavorable heat values, No. 16 
of Plant A and Nos. 20, 21 and 22 
of Plant B, all below the desired 
minimum of 12,500 Btu, (column 
7). Investigation would soon reveal 
whether the shipper, the miner, or the 
coal washer at the preparation plant, 
was responsible. There was no com- 
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pensating price advantage, for all 
four coals land at the very bottom of 
the pile with quite sharp increases in 
cost per million Btu. Furthermore the 
losses are further aggravated by size- 
able deliveries of tonnages. Coal No. 
14 of Plant B does not offend quite so 
badly. 

Plant A had a gross variation in 
Btu of about 1500 Btu (column 7) 
with a deviation from its column 
average of 13,126 of plus 489 to 
minus 1005. Coal No. 3 again re- 
ceives honorable mention for 50.42 
per cent of the gain in heat purchase 
above average because of its highest 
heat value of 13,615 Btu and its high 
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Table Il. Weekly Rating of Cools. (Plent B.) 


unloading tonnage, 21 cars. With its 
489 Btu above average, this coal 
raised materially the weighted og 
age to 13,169. Similarly, oal No. 
can again be given most demerits o 
the heat supply, as well as in the cost 
columns. 

The ash-moisture free heat values 
of the coals is included in the weekly 
report (column 4) to indicate the po- 
tential heat in the coal, as has been 
discussed briefly above. When com- 
pared with the as-received Btu values 
of the coals, they tell the story of its 
mining, preparation, as well as its im- 
purity content. We have received 
shipments of coals analyzing 15,200 
ash-moisture free Btu value whose as- | 
received Btu values varied from 11,- 
417 to 13,815. These are single car 
samples covering several years under 
all types of conditions. This is only 
mentioned as the reason for placing 
the ash-moisture free value on the 
report. It indicates that a coal might 
have inherently good properties and 
that its heat and cost evaluations 
could be improved; or that the condi- 
tions were temporary or even in error. 

Coal sizes are recorded in Column 
No. 5 in terms ef “2” for 2-inch nut 
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Fig. 4. Movement of quarterly average cos?s. 
Moving average of the 12 weeks (quarter year) ending with the week indicated on the dates given as 
abscissce below 
Based upon weekly weighted overage costs per million Btu as received, taken from Weekly Rating 
Reports 


and slack and “‘C”’ for carbon sizes, 
4g or % x 0. Carbon sizes would be 
expected to have a lower heat content 
as well as a lower price. They should 
normally have a lower cost per million 
Btu and would be evaluated accord- 
ingly. 

Column No. 6 records the number 
of cars actually unloaded, as shown 
on plant unloading reports and 
checked against source shipping rec- 
ords. These figures form the basis for 
weighting the total heat purchase and 
cost data for each coal in terms of 
quantity received. 

Each time coals from the bottom of 
the lists are discontinued or dimin- 
ished in quantity, the general aver- 
ages rise. This reduces the relative 
gain in the good coals and puts the 
bottom coals in a comparatively 
lower position. A perpetual contest is 
thus maintained that gradually lifts 


) the averages to higher levels that re- 
‘sult in savings to the Company. It 





would not be well to reduce the num- 
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ber of suppliers to too few as could be 
done under the reasoning suggested 
above. One would ultimately get 
down to one coal. There must be a 
constant search for new sources, re- 
placing discarded ones. The main- 
tenance of a larger number of suppli- 
ers on the rating lists permits greater 
procurement flexibility and provides 
more opportunities for improvement. 

For example, Plant A has nar- 
rowed in its cost range from plus 1.94 
and minus 2.02 from the average of 
30.11 cents, a gross range of 3.96 cents 
per million Btu. Plant B varies from 
plus 2.46 to minus 3.16, a gross range 
of 5.62 cents. Plant B has greater 
room for improvement. 

In the heat purchase area of inves- 
tigation, Plant A varies from plus 489 
to minus 1005 Btu, a gross range of 
1494 Btu. It has twice the deviation 
in the minus range as it has on the 
plus side. The removal of Coal No. 
16 would lift the column average 
from 13,126 to 13,193 and show a 
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Fig. 5. A good supply of coal 
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plus deviation for Coal No. 3 re- 
duced from 489 to 422; and the new 
low coal, No. 12, increased from a 
minus deviation of 320 to 387, a gross 
variation of 809. This is a more bal- 
anced operation. The same reasoning 
applies to Plant B in lifting its level 
of standards. 

Up to this point a form of weekly 
report has been discussed as a means 
of watching the progress of a coal 
procurement program. It selects cer- 
tain values of the coals as the impor- 
tant variables for a continuous evalu- 
ation of sources. While sufficient in 
themselves for the purpose designed, 
these weekly reports do not portray 
in a really continuous form, the trend 
or direction. Trends are affected by 
many conditions beyond the control 
of the coal buyer in his selection of 
specific sources. Market conditions, 
economic factors, wage and price 
changes, supply and demand, strikes, 
and many other situations that may 
enter into the broad picture. Curves 
or charts lend a more visual distinct- 
ness to changes in levels or to the ef- 
fects of specific factors. Some proper- 
ties or factors not included directly in 
the weekly report may merit special 
consideration. 

Figure 1 portrays the weighted 
average costs per million Btu taken 
from the weekly reports of the coal 
unloaded for the year 1950. This 
chart is of particular significance be- 
cause of the critical situations that 
occurred during 1950. It includes the 
periods of a coal strike and a railroad 
strike, prior to and during which coal 
procurement was disrupted. Coals 
from many untried sources were re- 
ceived. In an effort to keep records of 
our normal or standard coals separate 
from temporary sources, figures were 
divided into two categories of “‘stand- 
ard”’ and “special” coals during 
January and February, regardless of 
point of delivery. 


(Continued on page 11?) 
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Electrical Features 
of Bokaro Station 


ONTINUING the description of 

the design and construction of Bo- 
karo Station in the October issue, we 
will now consider the electrical side 
of the station. 

As indicated in the October issue, 
the initial installation consists of 
three main generating units, each 
rated at 50,000 kw. Each generator 
is rated at 50,000 kw under condi- 
tions of 1.7 in hydrogen pressure in 
the cooling system but by increasing 
the hydrogen pressure to 15 psi, a 
rating of 67,735 kva at 0.85 pf can be 
attained. 

Hydrogen cooling equipment, in- 
cluding detraining tank, pump, valves, 
ete, are located directly under the 
generator but the hydrogen seal con- 
trol panel is located on the operat- 
ing floor with remote indication of 
temperature, pressure, gas analysis, 
alarm lights, and horn to indicate 
faulty conditions. 

Each generator and its associated 
equipment constitutes a unit and is 
independent of the other units in the 


. All connections are kept as 
short as possible and each machine is 
connected directly to its 65,000 kva, 
13.2/138-kv transformer. Isolated 
phase metal enclosed bus duct rated 
at 15 kv and 3000 amp, is run from the 
generator bushings to the building 
wall. At the end of this bus run, pot- 
heads are provided and cables are run 
underground in fibre duct to the step- 
up transformers which are located in 
the outdoor substation. This cable 
run consists of four 1500 MCM paper 
insulated, lead covered cables per 
phase. Each cable has a neoprene 
jacket over the lead for protection 
against electrolysis. 

The generator bus is also provided 
with one additional pothead per 
phase at the end of the bus run. A 
cable connection is carried from here 
to the 5000/6250 kva, 13,200/3150-v 
station service transformer located 
just outside the West building wall. 
This transformer supplies the unit 
auxiliaries. A bus tap is also carried 
from the generator bus to a metal en- 
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closed cubicle on the electrical plat- 
form below the bus run. This cubicle 
contains the drawout potential trans- 
formers for metering and the voltage 
regulator, and the lightning arrestors 
and capacitors for surge protection. 
Each generator neutral lead is pro- 
vided with one bushing current trans- 
former for differential relaying. The 
leads are then bussed together and 
connected to ground through a 50 
kva, 13,200/220-v distribution trans- 
former. The secondary of this trans- 
former is connected to a 0.63 ohm 
resistor. A voltage relay is connected 
across the resistor and sounds an 
alarm on the duplex switchboard ifa 7 
ground fault occurs. Since the high re- = 
actance ground limits the ground 7 
fault current to a very low value, the = 
generator is not taken off the line * 
automatically if a ground fault oc- | 
curs. This gives the operator time to | 
shift the load to another machine or 
station. 
The high side of each step-up trans- © 
(Continued on page 89) 
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Single line diagram of the electrical system at Bokaro 
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Internally Cooled Coils 
Boost Generator Ratings 


New method of generator construction using hollow conductors through which 
hydrogen is circulated will increase large generator ratings by one half. This 
new method of ventilation has been tested on large size models and generators 
with ratings as high as 200,000 kw are to be completed by 1954. These ex- 
tremely large generating units will be single shaft machines operating at 3600 rpm 


By C. M. LAFFOON 


Manager, Generating Engineering Dept. 


Westinghouse Electric Corporation 
East Pittsburgh, Pa. 


RADICALLY new method of 
£\ cooling large turbine generators 
greatly increases the ratings in which 
these high-speed machines can be 
built. The practical benefits of this 
development also extend to smaller 
than maximum-size units because a 
machine of a given rating can be 
made smaller than with conventional 
cooling. The basis of the new ventila- 
tion technique is to cool the active 
conductors internally by making 
them hollow and blowing hydrogen 
gas at high velocities through these 
ducts, thus placing the coolant in 
intimate contact with the material in 
which the heat is generated. 

The new ventilation system comes 
at a fortunate time. The maximum 
practical rating of turbine generators 
has, over the years, risen steadily. By 
increasing hydrogen pressure, by im- 
provements in blowers, in metallurgy, 
and in many construction details it 
has always been possible to keep pace 
with the demands for power-genera- 
tion units. However the need for 
larger and larger machines is now 
growing rapidly. With existing labor 
and materials costs, and the need to 
keep electric power costs low, it be- 
comes increasingly necessary for elec- 
tric-utility companies to install the 








largest generating units that can be 
effectively utilized by the individual 
systems and the systems with which 
they are interconnected. Several 
utility systems in the United States 
are of sufficient size and closely inte- 
grated by interconnection with other 
similar systems to justify generating 
units of 200,000-kw capacity and 
larger. The cross-compound type of 
steam turbine generating units can 
be built for ratings up to 300,000-kw 
capacity at 3600 rpm, or a combina- 
tion of 1800 and 3600 rpm. Genera- 
tors for this type of unit could deliver 
their kw output ratings at power fac- 
tors of 0.8 to 0.85 and short-circuit 
ratios of 0.8 to 0.9 when using hydro- 
gen gas pressures of 30 psig. 

Since the tandem-compound tur- 
bine generator unit has fewer bear- 
ings, higher output efficiency, lower 
capital and operating costs, and re- 
quires less space in the generating 
plant, there is an economic need to 
develop it for larger ratings. Although 
tandem connected generators can 
also be built for ratings up to 300,000 
kw, this type of unit would probably 
represent little savings or advantages 
over the cross-compound unit and 
consequently would not normally be 
preferred. On the basis of available 
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materials, present design practices, 
generator characteristics, and con- 
ventional construction, single-unit 
generators can be built at 3600 rpm 
for maximum rating of 200,000 kw or 
slightly larger at 0.85 pf, 0.8 ser, and 
30 psig hydrogen pressure. The rotors 
of the units for these large ratings 
would operate above the first and 
probably above the second critical 
speed. At 0.9 pf and 0.5 ser, the maxi- 
mum generator rating could be in- 
creased to 230,000 kw. 

Further incremental improvements 
in the physical, magnetic, electrical, 
and thermal properties of steel, cop- 
per, and insulation, in conjunction 
with improved ventilation will make 
possible a further increase in output 
per unit of generator weight and ulti- 
mately result in still larger generator 
ratings. However, to secure a major 
increase some radically new feature 
is needed. During recent years, much 
attention has been given to possibili- 
ties of using other cooling media as a 
means of overcoming this limitation 
but as yet none of these schemes has 
proved practical. The answer to a 
substantial improvement is believed 
to lie in internal cooling of rotor and 
stator windings with high-density 
hydrogen. This offers possibilities of 
greatly increasing the amount of cop- 
per losses that can be dissipated for a 
given maximum temperature rise. 
With the heat flow through the insu- 
lation of the windings almost com- 
pletely eliminated, the temperature 
of the windings is determined by the 
temperature of the hydrogen gas in 
contact with the copper, and the heat 
transfer coefficient from the copper to 
the gas. 

The curves in Fig. 1 show the rotor 
ampere conductors per slot obtain- 
able from tests on a full-size station- 
ary model, with the average and 
maximum copper temperature main- 
tained the same for the two types of 
construction. The lower curve is for 
the conventional rotor design with 
external cooling, and shows that 


Fig. 1. Effect of hydrogen pressure on ampere- 
turn rating for hollow conductor and standard 


rotor 
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further increase in | ydrogen pressure 
will offer very little increase of rotor 
ampere conductors. On the other 
hand, the benefit with hollow conduc- 
tors is tremendously higher. The in- 
crease is extremely high for the higher 
gas pressures. 

The phenomenal increase in am- 
pere conductor output for the inner- 
cooled rotor winding is obtained by 
passing large masses of hydrogen gas 
through internal passages of the con- 
ductors at relatively high velocities. 
It is therefore obvious that the full 
advantages of inner cooling is basi- 
cally associated with high hydrogen 
pressures and requires use of high- 
pressure blowers to circulate the gas 
through the internal ducts. 


mately twice that for a rotor of a 
generator of conventional design. 
Rotating coil models of large size 
have been built and tested to demon- 
strate that internal blowers mounted 
on ends of the rotor can deliver the 
required mass of hydrogen through 
the rotor conductors. 

These remarks have applied only 
to rotor cooling. Similar benefit can 
result from internally cooling the 
stator coils. The insulation problem 
is more difficult for stator coils be- 
cause of the higher voltage involved 
and the need for creepage paths of 
greater length over that required for 
the rotor. With machines in which 
the cooling can be accomplished by 
passing the hydrogen gas through the 
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Fig. 2 (Above). Section view of rotor and rotor winding 


Fig. 3 (Right). Curves showing how internal cooling will affect generator ratings 


A section view of a rotor and rotor 
winding, Fig. 2, shows the path of the 
hydrogen gas flowing through the 
rotor conductors for a particular type 
of construction. The rotor-winding 
insulation problems are fundamen- 
tally the same as for present conven- 
tional construction. Creepage paths 
of the conductors at the central dis- 
charge sections are of the same mag- 
nitude as for the end turns of present 
machines. Although the tapered rotor 
slot may prove to be more difficult 
to machine, its use results in a much 
simpler blocking for the straight por- 
tion of the rotor coil ends. The end 
turn blocking is further simplified by 
elimination of gas flow between coil 
sides, and the use of a constant cross- 
section of copper for the circumferen- 
tial portion of the rotor end turns. In 
this type of rotor the conductors are 
necessarily of large cross section and 
few in number. With the rotor am- 
pere-conductors vastly increased by 
internal cooling, the field current is 
large, the field voltage relatively low, 
and the excitation input approxi- 
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full length of the coils, the creepage 
problems are relatively simple and no 
difficult mechanical and ventilation 
problems are involved. In the longer 
machines, in which a central hydro- 
gen discharge is required, the creep- 
age problems are more difficult but 
do not appear to be unsolvable. At 
present, the development of the inner- 
cooled stator coil has not been carried 
to the same stage as for the rotor, and 
it therefore may be advisable to apply 
internal cooling in two steps — the 
first step for the rotor alone, and the 
second for the stator. 

The curves of Fig. 3 show what can 
be expected of internally-cooled rotor 
windings and both rotor and stator 
windings as compared with conven- 
tional designs. The kw ratings are 
based on 0.85 pf, 0.8 ser, and opera- 
tion at 30 psig hydrogen pressure. 
From a magnetic standpoint, no 
changes have been made in flux densi- 
ties in the stator and rotor portions of 
the magnetic circuit. In comparing 
the physical dimensions of a 200,- 
000-kw unit for the two types of 


design, the size factor for the rotor 
with inner cooling of the conductors 
is only 62 per cent of that for the 
conventional rotor. The reduction in 
stator dimensions is of smaller magni- 
tude since internal cooling of the 
stator conductors is not used. 
Internal cooling of the rotor and 
stator windings of turbine generators 
with high density hydrogen is par- 
ticularly applicable to units for rat- 
ings of 90,000 kw and above. The 
improved cooling makes possible the 
construction of ratings much larger 
than now possible with conventional 
gas cooling. Ratings of 3600-rpm 
single-unit generators of 250,000 to 
275,000 kw now appear possible at 
power factors and stability charac- 
teristics suitable for the large electric 
utility systems. Under present condi- 
tions, the reduction in physical size 
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of generating units for a given ratin 
is of paramount importance since F 
results in the conservation of o 
nation’s two most necessary critic 
materials — copper and steel. Ak 
though the cost savings resulting fro 
the use of less materials are mo 
than offset at the present state of th 
development by the large develo 
ment cost required, large capacit 
turbine generator units of this typ 
even at present unit costs, shoul 
result in lower overall station capit 
and operating costs without an 
sacrifice in efficiency performanc 
The reduced physical size of the rot 
element simplifies the forging prob- 
lem and results in improved mechani- 
cal performance and reliability. In 
addition to the two large machines 
now being constructed with inter- 
nally-cooled rotors, a 90,000-kw, 
3600-rpm generator, using internal 
cooling for both stator and rotor 
windings, is now being designed and 
is expected to be built and available 
for testing during the latter part of 
1952. 
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p The North of Scotland Hydro-Electric Board has 
‘ placed a contract with John Brown & Co. Ltd., for 
{ design and construction of an experimental wind 
} power plant in the Orkney Islands (off the British 
) North coast) for generation of electricity. This will 
| be first of its kind in Britain, Diameter across the 
: blades will be about 60 ft and it will generate 
F about 100 kw. This contract has been placed in 
F association with the Electrical Research Associo- 
H tion, who, at the request of the Government, are 
linvestigating the practicability of generating 
i electricity on a large scale from wind. 


NEWS REEL 


Electric Storage Battery Co., recently installed this Pease-Anthony Venturi scrubber at its 
plant in Philadelphia to remove lead dust from exhaust gas produced by a blast furnace 
in which lead scrap is melted. Hot gases enter the top of the conditioning tower (right) 
where they are sprayed with water to condense volatile materials. From there, gases 
enter the Venturi, are accelerated at the throat section (center) and are impacted by 
multiple jets of low velocity water. 

In the centrifugal separator (left) the atomized liquid, containing a high percentage of 
lead dust originally suspended in the gas, is removed. in this installation, the scrubber is 
constructed of stainless steel. Fan (extreme top left) draws gases through equipment. 


This picture shows one of the reasons why Frank Lloyd Wright, designer of these buildings, is known the world over as a designer of originality, imagination 
‘ond practicability. This is the project he designed for S. C. Johnson & Co., at Racine, Wisc. The tower is the last of the group to be completed. It heuses the 
esearch and development facilities. It soars 154 ft into the air on a base only 13 ft across. From this rises a central core, from which each of the 15 floors is 
4 cantilevered. The walls are special Corning glass tubing—21 miles of it—laid horizontally, with special synthetic-rubber calking between the rows, 
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More power for Chicago! Second turbine generator of 150,000 kw capacity goes into service at Commonwealttr Edison Co.'s new Ridgeland Station while” 

workmen clean up efter 3-yr. job. in center, and in full operation as it was being painted in July, is the 100,000-kw low-pressure element of the new unit. 

At left is the completed 50,000-kw high-pressure element. At right is Ridgeland's first 150,000-kw unit which began operation last fall. (See POWER ENGINEER- 

ING, January 1951 issue.) Two more units, now under construction, will complete the 600,000-kw station. System's expansion program will add 770,000 kw in 
next four years to bring total system capacity to more than 3,700,000 kw. 


For the first time, surplus water on has been di- Preliminary test of induced draft fan by research Round and Round He Goesl—and when he stops, 
verted from the head waters of the Colorado River engineers of the Westinghouse Sturtevant Divi- this inspector will have completed examination of 
through the Continental Divide to eastern Colorado = sion at Boston, Mass. Destined for installation at a line-up of synchronous-motor stator frames at) 
for irrigation, municipal and power uses, through  Societa Edison, Centrale Di Genova power sta- General Electric's Large Motor and Generator) 
the 13-mile-long Alva B. Adams Tunnel. tion in Italy. Department at Schenectady. : 
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Perhaps you must keep your present power plant going until it can be 
modernized . . . To get the best possible out of it, modern operating 


methods are the answer . . 


or power from the same fuel . . . 


. They may give you 25 to 50 


‘% more steam 


To get management's help in this, 


analyze your losses and figure how they can be stopped without a lot 
of new equipment . . . The author suggests items to look for as you 
walk through the plant with him 


Jake a Walk Through Your Power Plant... . 


— 


N A PREVIOUS article; How 

Management Can Help You Get 
the Best Out of Your Power Plant, 
October issue, we pointed out the 
problem of management in moderniz- 
ing or replacing an old power plant to 
et the benefits of modern power 


evelopments. If this cannot be done 
or various reasons, most manage- 
ents will do their best to help you 
o your best with what you have. 


he answer is modern operating 
nethods, involving little or no cap- 
ital expense. 

. First step is to analyze your plant 

or preventable losses in generation 

nd use of steam and try to stop 

hem. As a beginning, let’s walk 

hrough your plant and without any 

struments, but just by looking 

round and thinking out loud, let’s 
what we can find out. 

» Let’s say the plant is 30 years old 
d located where oil and coal are 
mpetitive fuels. First we'll ask 

bout the unit cost of fuel and quan- 

ity consumed per year. If this figures 
200,000, then for each 10 per cent 
ving, the owner will have $20,000 
year more for himself. 


: is Fuel Purchasing Right? 
) Although today our choice of fuels 
B more restricted, we make a note to 

eck into the question of a better 
purchase, having in mind the exist- 
ing design of furnace and firing equip- 
ment. Also, we must think of the pos- 
sibility of furnace changes to render 
the boilers capable of burning either 
coal or oil interchangeably. This 
would permit taking advantage of 
market variations in the relative 
prices and provide continued opera- 
tion in the event of coal strikes. 

If the present fuel is coal, we will 
inspect the coal storage and handling 
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system, as well as the arrangement for 
ash disposal, with a view to deter- 
mining whether at moderate expense 
improvements could be made for sav- 
ing labor cost and improving the 
general efficiency and cleanliness of 
the plant at the same time. There is 
a very wide choice of labor-saving 
equipment in this field from the 
simplest aids to the most elaborate 
and complete systems. 


What's the Steam Load? 


Entering the boiler house, we nat- 
urally observe the pressure and tem- 
perature of steam permitted in these 
old units, and we ask for required 
hours of operation. We note how 
many of the boilers are in use and 
whether the production department 
is working at its normal level. If 
there are steam flow meters in work- 
ing order, we will check the steam 
output against the number of boilers 
and their rating, to show very quickly 
whether there are the right number of 
boilers on the line. 

If proper records of steam or feed- 
water are not available, we may get 
preliminary rough figures on boiler 
loading by daily consumption of fuel 
per boiler. A quick estimate of prob- 
able steam per hour is then made, 
which, compared to the nominal 
capacity of the boiler, gives the an- 
swer within a reasonable plus or 
minus. One can often find the key to 
a big preventable loss in this man- 
ner, as later confirmed by further 
detailed study. 

Frequently, in old plants, it is the 
practice to operate too many boilers, 
thereby losing the efficiency result- 
ing from proper loading. We there- 
fore may be able to make an improve- 
ment here, for we have often been 
able to shut down one or more of the 
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boilers and thereby increase the effi- 
ciency very much indeed. 

Inspection of the ash heap will 
show whether it is rich in unburned 
combustible. This will indicate the loss 
through the grates or stokers. If the 
original coal had, we will say, 10 per 
cent of ash by chemical analysis, and 
the refuse discharged to the ash pit 
contains 50 per cent combustible, this 
means roughly that the ash pit loss 
is 10 per cent of all the fuel burned. 
This would be unreasonably high, 
and we would look into the cause. If 
the refuse contains one-third com- 
bustible, then the loss of fuel is 5 per 
cent, whereas 3 per cent would be 
normally good practice with multiple- 
retort stokers. 


What's Coming Out of 
the Chimney? 

A look at the top of the chimney, if 
the plant burns oil, should give a 
pretty good idea of whether there is 
too much or too little air in the fire for 
normal efficiency. There should be a 
slight haze, indicating that the right 
amount of air is present to burn the 
oil. If there is no haze, there may be a 
very large excess of air, resulting in 
waste. 

In the case of coal burning, rather 
similar rules apply, so that a clear 
stack may mean much more waste 
than one showing a slight haze. If 
black smoke appears, however, we 
will find out why. If we observe the 
condition of the fire in the coal-burn- 
ing plant, especially if the stack is 
clear, we are likely to find holes in the 
fire bed, due to clinker or unequal dis- 
tribution of the fuel on the grates or 
leaky boiler settings or too thin a fire. 

As much air can leak through a 
brick setting as that which passes 
through the grate or stoker to support 
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the combustion. Such air leakage robs 
the boiler of heat. The portion of the 
air supply which goes directly to the 
fire may also be fi ar beyond require- 
ments. This means a very substan- 
tial loss; excess air beyond the needs 
of combustion is the most prevalent 
cause of waste in the burning of fuel. 
The proportion of air to fuel deter- 
mines the chimney loss. Excessive 
air supply may make this loss greater 
than 30 per cent of the fuel burned. 
Its proper correction may reduce this 
loss to about 10 per cent. 


Stop Setting Leaks 


The leakage through the brick set- 
tings is very readily and inexpen- 
sively correctible by applying a plas- 
tie air-tight coating, which is made 
for the purpose. This is done after 
cementing any large cracks which 
may be evident or discovered by a 
simple smoke test. 

This simple procedure is one of the 
most productive and cheapest ways 
to save fuel in an old boiler plant. Of 
course, if any major repairs to the 
brick settings are called for, they 
should be made first before the air- 
tight coating is applied. 

One way to keep tabs on the air- 
fuel ratio is by means of an automatic 
CO, recorder. The proper CO, (which 
is the inverse expression of hea oxy- 
gen) to maintain depends upon the 
fuel analysis and the furnace design 
and boiler rating. Depending on these 
factors, the CO, should be from 12 
per cent to 16 per cent with bitumi- 
nous coal and up to 13.5 per cent with 
fuel oil. 

Another way, and an excellent one, 
is the use of a steam-flow-air-flow 
meter on each boiler. By so regulating 
the fire as to keep the two pens to- 
gether, the air flow will be propor- 
tional to the steam flow. The meter 
must first be set with an Orsat an- 
alyzer so that the CO, will be right 
when the two pens are together. 

We shall next ask what efficiency 
or what evaporation per pound of 
coal or per gallon of oil is being ob- 
tained. If this information is not 
available, we can put it down for a 
fact that here is a real chance to cut 
down the cost of fuel in this plant. 
When you don’t know what results 
you are getting, you can safely bet 
they are not good. Neither a business 
nor a boiler can be run efficiently 
without suitable records. 

Incidentally, the appearance of the 
fires is a good indication of the com- 
bustion efficiency to anyone who has 
lived with this problem. The condi- 
tion of the fire bed and the character 
of the flame and its distribution and 
volume tell their own story. With 
sufficient practice, one can estimate 
closely the percentage of CO, and 
excess air in the combustion gases. 
Therefore we look carefully at the 
fires. 

The top efficiency of water-tube 
boilers and stokers of the general size 
and type that were used thirty years 
ago was about 75 per cent at best 
point of rating. In their old age, we 


don’t expect that much today, but we 
do know: such plants can be run at 
70 per cent or better if kept clean, in 
peg repair, and intelligently oper- 


On the other hand, unless they are 
kept in good repair and properly run, 
their efficiency may be down to 45, 
50, or 60 per cent. Hence we have 
here a substantial waste that can 
generally be corrected at relatively 
small cost. 

This means that all necessary re- 
pairs must first be made, the heating 
surfaces of the boiler must be cleaned 
and kept clean inside and out, the 
draft and damper controls must work 
properly and be ample, and a fuel 
adapted to the design of furnace must 
be supplied. There must be provided 
suitable and efficient control of 
combustion and steam output and 
proper recording instruments. Mod- 
ern combustion controls with auto- 
matic proportioning of air to fuel can 
be applied to these plants with 
enough saving to pay off the installa- 
tion very quickly in most cases. 


Are Things Clean? 

In connection with external and 
internal cleanliness, we will check for 
automatic soot blowers, and for the 
method of conditioning the boiler 
feed water make-up supply, also 
what percentage of make-up is re- 
quired and why. An expert control 
system of feedwater conditioning is a 
“must”’ for safety, long life, and 
efficiency. Soot on the outside and 
scale on the inside of heating surfaces 
can account for preventable losses 
up to 15 per cent or more. 

We will look over the boiler house 
generally to see how good the house- 
keeping is. Even an old plant should 








be clean, kept in workmanlike condi- 
tion, with no uninsulated hot piping, 
or steam or water leaks. Here we shall 
put our hand upon the blow-off main, 
which will indicate whether the blow- 
down valves are leaking away good 
hot water made at the cost of added 
consumption of fuel. 


temperature recorder in the 


blow-off main (except in the case of 
automatic continuous blow-down) 
not only checks occurrence of leaky 
valves, but also serves to time and 
record blow-down intervals. 


How’s the Feedwater? 

Let’s have a look now at the feed- 
water heater, which we hope will be 
an open type supplied with exhaust 
steam for bringing the feedwater up 
to a temperature of at least 212 F. 
It is probable that the exhaust from 


the steam-driven feed pumps will 
supply this feedwater heater together 
with other exhaust steam that may 
be available. We will note the back 
pressure on this exhaust steam line 
and compare the feedwater tempera- 
ature to what it should be at this 
pressure. 

Frequently feedwater heaters get 
out of order, and the overflow runs 
continuously and unobserved, which 
is most undesirable and costly. Are 
the hot returns free from oil? If not, 
where does it come from and what 
measures must be taken to prevent 
its entering and damaging the boilers? 

Before entering the plant, we have 
looked for plumes of escaping steam 
above the roofs as subjects of in- 
quiry. If the one from the vent of the © 
feedwater heater is gentle and rea- ~ 
sonable, it will pass muster. On the 
other hand, I have found vents from 
hot wells or relief valves discharging * 
high into the air, wasting enough 
steam to heat a good-sized factory 
building in coldest weather. The 
cause calls for investigation, and will 
be later discussed. : 

The feedwater heater of 30 years 7 
ago would be without deaerating 7 
equipment to remove oxygen from = 
the water entering the boilers. Pos- > 
sibly it will not be necessary, with 
proper venting, to recommend the 
addition of a deaerator, but in any 
event we will look into this and check 
with the analysis of feedwater and 
possible pitting of the metal on the 
inside of the boiler. 

Dependent upon various condi- 
tions, it may be found that the feed 
pumps, and perhaps also steam and 
air compressors supplying exhaust to 

(Continued on page 114) 
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Fig. |. This pump inlet system lends to cavitation 
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Fig. 2. This pump inlet system minimizes cavitation 


Keep Pump Cavitation Down 


By BRUCE R. WALSH 


Gulf Research and Development Co., Pittsburgh, Pa. 


Here are things you can do to control the factors producing cavi- 
tation in your pumps, especially your reciprocating and rotary 
pumps ... Problems not too hard . . . Incomplete filling of pump, 
leading cause of cavitation, caused by incorrect suction conditions 
. .. Some factors must be controlled by pump designer in original 
design of pump . . . Operator has no control over these * .. . But 
you do have control over the pump inlet system; you can eliminate 
air leaks, you can prevent screen or filter clogging—all contribute 


to cavitation...Here Mr. 


| ANY PUMP, NO MATTER HOW 


fA CAREFULLY DESIGNED, 
} may operate in a cavitating condition 
(incomplete filling of the pump by the 
: liquid handled) if the various related 
)factors are not properly considered. 
The approach to the problem is not 
i difficult when it is considered that the 
)maximum suction any pump can pos- 
sibly create is that obtained when the 
)pressure within the pumping mem- 
ibers is reduced to 0 psi abs. With the 
‘exception of precision-made vacuum 
Mpumps having special sealing ar- 
rangements, the ordinary reciprocat- 
ing or rotary positive displacement 
pump is not capable of reducing the 
absolute pressure in the pumping 
members below about 0.5 psi. This 
means that at sea level, with an at- 
mospheric pressure of 14.7 psi acting 
on the liquid in a supply tank level 
with the pump, only about 14.2 psi is 
useful for forcing the full flow liquid 
capacity of the pump from the supply 
source into the expanding spaces 
within the pump (teeth, vanes or 
cylinders). 
This explanation accounts for the 
fact that none of these pumps can 
handle a suction lift greater than a 


Walsh tells how to go about it 


distance equivalent to a 14.2 psi head 
of the liquid (31 ft for water and 36 
ft for oil). Pump cavitation will oc- 
cur, therefore, if the total restriction 
to flow in the inlet system between 
the supply and the interior of the 
pump is such that the total pressure 
drop for the pump delivery capacity 
is in excess of 14.7 psi. It may be 
realized, therefore, that even if a 
pump had no resistance to flow be- 
tween its inlet flange and the interior 
of its pumping members, it will cavi- 
tate if too much resistance to flow is 
installed in the line leading to the 
pump or if the suction lift is too high. 

For this reason, careful attention 
must be given to the size and type of 
heaters, filters, valves and fittings, as 
well as the size of pipe and amount of 
suction lift involved in the inlet sys- 
tem. Inlet lines should also be as 
short as possible. 

Since all types of rotary or recipro- 
cating pumps have some inherent in- 
ternal resistance to flow, depending 
upon the inlet design, it is advisable 
to conduct a simple test on the pump 
to ascertain its losses in order to de- 
termine the amount of additional re- 
sistance it will tolerate in the inlet 


line. In such a test the pump is oper- 
ated at rated speed and discharge 
pressure using a liquid with negligible 
vapor pressure such as lubricating oi! 
having a viscosity comparable with 
that of the liquid to be handled. A 
vacuum gage is connected at the 
pump inlet flange and flow measure- 
ments are taken over a range of vac- 
uum gage readings adjusted by means 
of a throttle valve installed in the in- 
let line to the pump. The reading of 
vacuum at the point where full ie 
is no longer obtained subtracted from 
the barometric pressure (14.7 psi at 
sea level) is a direct reading of the 
inlet loss of the pump. It is advisable 
that this test be started at a high 
value of vacuum in order to minimize 
the effect of dissolved air usually 
present in lubricating oil. Since vac- 
uum gages usually read pressure in 
inches of mercury (full scale = 30 in. 
hg = 14.7 psi), this reading should be 
converted to pressure in psi (2.035 in. 
hg = 1 psi). The vacuum reading in 
itself is a direct measurement of the 
maximum resistance at full flow con- 
ditions which cannot be exceeded in 
the inlet line to the pump. 

Figure 1 shows an inlet system con- 
ducive to pump cavitation. In this 
case, assumed pressure drops are 
listed and totalized in Column I of 
the table for the rated liquid capacity 
of the pump. 

Since the preceding total is in ex- 
cess of 14,7 psi, pump cavitation will 
occur and something must be done to 
reduce this total pressure to a value 
less than 14.7 psi for full flow. Since 
the pump loss and the lift cannot be 

* A detailed discussion of the causes of cavitation 
in reciprocating and rotary pumps and the things 
the pump designer can do to minimize it, when de- 
signing the pump and the results of model test were 
given in a paper, Cavitation in Reciprocating and 
Rotary Pumps, by R. J. S. Piggott, presented before 
the 6th National Conference on Industrial Hydrau- 
lies, Chicago, June 1950. Mr. Piggott is Director, 
Engineering Division, Gulf Research and Develop- 


ment Co. and has just been nominated president of 
ASME for 1951-1952 


68 November, 1951—POWER ENGINEERING—Chicago, Illinois 





changed, it is necessary to increase 
the pipe size, reduce the number of 
fittings, increase the filter size and 
install a heater arrangement having 
reduced friction loss. 

Where the oil supply is elevated 
above the pump level, as shown in 
Fig. 2, it is possible to experience 
pump cavitation, if the net resistance 
to full flow remains greater than 14.7 
psi. This is shown in Column II of 
the table. 

Reducing the inlet system pressure 
loss to a value below 14.7 psi is ad- 
visable because there are usually 
other factors to be considered. These 
will be discussed later. It is recom- 
mended that this loss should not be 
allowed to exceed 10.5 psi which, 
since it includes the pump losses, 
would mean about 5.5 psi for the 
piping up to the pump inlet. 

A pipe size should be selected such 
that the velocity of flow will be about 
3 fps; 5 fps should be considered 
maximum. As a further consideration 
in the reduction of friction loss, the 
viscosity of the liquid handled must 
not be overlooked. If practical, vis- 
cous liquids should be heated to re- 
duce the viscosity as much as pos- 
sible, consistent with satisfactory 
pump efficiency. 

The more viscous the liquid, the 
greater should be the size of piping 
and equipment used. A complete 
analysis of the relation of liquid vis- 
cosity to the friction losses in piping, 
fittings, bends and equipment such as 
heaters, valves and filters is beyond 
the scope of this article. 

Full liquid delivery from the pump 
cannot be expected if an air leak 
exists anywhere in the inlet system. 
This is because the pump, being of 
fixed volume, will deliver a reduced 
volume of liquid proportional to the 
volume of air pumped. Therefore, it 
is essential that all fittings and piping 
be provided with clean, full threads 
and that all gaskets be airtight. Pipe 
compound should be used on threaded 
connections and the number of con- 
nections held to a minimum. Flange 
connections may be preferred to 
unions. Also the use of tubing and 
welded or brazed connections should 
also be considered. 

Another place where air may leak 
into the inlet system is at the pump 
shaft seal. In some applications it has 
been found necessary to provide a 
positive hydraulic pressure on the 
seal in order to eliminate the admis- 
sion of air at this point. 

Where a value is used in the inlet 


NORMAL INSTALLATION 





Fig. 3. Two ways of installing globe valves. Normal installation is shown at the left. The installation at the 
right is a suggested method to keep a head of oil applied to the valve stem 


line, it should be installed in a man- 
ner such that a head of oil is applied 
to the valve stem. This will prevent 
the admission of air through the 
valve packing. If a globe valve is 
used, it should be installed as indi- 
cated in Fig. 3. 

Not only must air leaks in the 
pump inlet system be avoided, but 
the amount of entrained air should 
also be held to a minimum. In any 
system where the liquid is recircu- 
lated, air entrainment may be de- 
creased if the entering stream is intro- 
duced in a manner to avoid splash 
and turbulence of the supply liquid. 
With a smooth submerged entry of 
the return stream into the body of 
liquid in the tank, air is decreased 
and in some cases it may be desirable 
to install baffles between the incom- 
ing and outgoing liquid to aid any air 
bubbles in rising to the surface. Time 
of dwell of liquid in the supply tank 
is important to permit escape of en- 
trained air. Tests on cylindrica! stor- 
age tanks using i80 SSU viscosity oil 
have shown that the time of dwell 
should not be less than two minutes 
for satisfactory air separation. This 
time should be increased for more 
viscous liquids. The distance the air 
bubbles travel to reach a free surface 
should also be kept to a minimum 

The volume of air in the supply 
liquid is not truly indicative of the 
volume this air will occupy within the 
pump. A small volume of air entering 
the inlet pipe will expand as it moves 
along toward the pump and will oc- 





Fitting and bend losses 
Pressure drop in heater 
Pressure drop in clean filter 
Pump inlet loss 


Total friction loss 


Column It 
3.0 psi 
2.0 psi 
2.5 psi 
4.0 psi 
2.5 psi 
2.0 psi 
5.0 psi 


Column | 


15.0 psi 





cupy a volume within the pump de- 
pending on the pressure ratio existing 
between the pressure at the liquid 
source and the pump internal pres- 
sure. Assuming a combined inlet pipe 
and pump loss of 10.5 psi.and 14.7 psi 
pressure existing at the liquid supply 
(with no liquid head), a unit volume 
of air entering the system will occupy 
three and one-half times this volume 
within the pump, thus: 14.7 + (14.7 
— 10.5) = 3.5. 

Many liquids contain air in solu- 
tion. This air will dissolve by weight 
in proportion to absolute pressure, 
the dissolved volume at any satura- 
tion pressure being a constant. For 
example, air will dissolve in water 
0.02 cu ft per cu ft, 0.09 cu ft per 
cu ft in oil and 0.18 cu ft per cu ft in 
gasoline. Since this air will come out 
of solution when the pressure is re- 
duced, as occurs in the inlet system to 
the pump, it will appear in the form 
of entrained bubbles which will still 
further reduce the liquid delivery. 


This dissolved air can be trouble- © 


some in 
tions where fuel, especially residual 
oil, is pumped from underground 
storage tanks if the losses in the inlet 
line are too great. In order to prevent 
flame failure resulting from inter- 


ruptions to fuel flow by the presence * 


industrial burner installa- © 


‘ 


of air, a residual fuel should be heated © 


in the underground tank to a vis- 


cosity of about 150 SSU (with due ~ 


regard to flash point) and the inlet 
pipe should be as large as possible. 


Where more than one burner is in- ” 
volved, separate lines should be run 7 


to each unit from the supply tank. 
In cases where a pump is operating 
on the verge of cavitation, it may be 
thrown into a cavitating condition by 
the partial clogging of a filter or 
screen. In such instances it would be 
well to install a twin strainer to per- 
mit frequent cleaning without inter- 
ruption of flow or a self-cleaning 
power driven filter. The area of the 
openings in the strainers should be 
slightly smaller than the smallest 
(Continued on page 118) 
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Progress Report—Baldwin-Westinghouse 


Gas-Turbine Electric Locomotive 


THE BALDWIN-WESTINGHOUSE 
4000-hp gas-turbine locomotive, de- 
scribed at last year’s meeting of the 
Midwest Power Conference, was 
completed early in 1950. It has been 
operated in* road service several 
months, tested with various grades of 
fuel oil at the East Pittsburgh Works 
and ‘tis currently in operation on the 
Pittsburgh and Lake Erie Railroad 
burning Bunker C fuel. General oper- 
ation of the locomotive has been good 
and the test results well within pre- 
dicted expectations. 


Construction Details 

Figure 1 shows the locomotive dur- 
ing construction. You see one of the 
two gas turbine units mounted in the 
cab. In the foreground are the elec- 
tric generators, which are connected 
through a gear to the straight-through 
gas-turbine unit. The exhaust from 
this gas turbine unit passes through 
a drum and water tube type waste 
heat boiler, which produces steam for 
train heating, and then passes out the 
stack cut in the roof section of the 
locomotive. 

Two large openings in the roof sec- 
tions are the inlet and exhaust con- 
nections for the gas turbine unit. The 
location of these air and gas connec- 
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By T. J. PUTZ 


Manager, Locomotive and Gas Turbine Engineering Division 
Westinghouse Electric Corp. 


Fig. 1. Baldwin-West- 
inghouse gas-turbine 
locomotive under con- 
struction, with one tur- 
bine unit in place 


tions has proved satisfactory and no 
difficulty with fouling or erosion of 
the compressor has been experienced. 

Figure 2 shows the completed loco- 
motive. It is arranged for single end 
operation and has four two-axle 
swivel trucks with all axles motor- 
ized. This unconventional arrange- 
ment of running gear makes possible 
a large equivalent centerpin spacing 
having good tracking stability at 
high speeds. In road operation the 


riding qualities of the locomotive 
have been found to be excellent. 
Speed limitations on the road on 
which it has operated have not al- 
lowed testing this running gear at the 
maximum speed of 100 miles per hour 
for which it was designed, but there 
is every indication that its operation 
should be entirely satisfactory. 

The locomotive was completed in 
April, 1950, and placed in road opera- 
tion in May burning distillate fuel 
oil. The initial operation was on the 
Union Railroad in pusher service. 
This allowed setting controls and 
checking performance of all appara- 
tus. Following approximately one 
month’s operation in this type serv- 
ice, the locomotive was moved to the 
Bessemer and Lake Erie Railroad 
where it was used in ore hauling serv- 
ice. It operated between Greenville 
and N. Bessemer making one round 
trip per day and was assigned loads 
up to 2200 trailing tons. 


Operation Experiences 
Operation of the locomotive was 
continued on the Bessemer and Lake 
Erie until a turbine blade failure oc- 
curred on one of the gas turbine 
units. Detailed examination of the 
failed blades showed that the failure 
was caused by operation at exces- 
sively high temperature. In the ini- 
tial operation on the Union Railroad, 
this turbine had been subjected to a 
gas inlet temperature of 1750 F for 
approximately 10 minutes. This oc- 
curred when the locomotive was 
operated at maximum power pushing 

‘(Continued on-page 113) 


Fig. 2. Completed Baldwin-Westinghouse gas-turbine locomotive 
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ORIGINALITY Cc O N T FE N T S 


WHAT is originality, anyway? There are just 
as many definitions of it as there are definers. 

a _ “ea of s — are alike and very Give Your Motors a Break 
wae ee See F By Edward Daughtry 

It's all right to say that originality is inventive- 
ness, the power to originate, according to the 
dictionary. 

To originate is to be the producing cause of, Smoke—Cause and What To Do About It 
to create. And so on and so on. 

None of that tells you what you have to DO 
to be original. And that's the important thing. 
Can you be original by just trying to be so? 
Our observation is that you can’t. Originality 
often results when you're trying to meet some Fer the Plant Gleeticlen 
demand, without giving a thought to being Neali 

<% : : egligence in Power Line Maintenance 
original but concerned only with using the most p Cc R ble for Ini T 
direct, simple, inexpensive, effective method you titling acne nersmaerey- tes mags enter earn 

’ ’ ’ Modern Power Equipment Reliable; Is the Operator? 


can devise. 
These reflections overcame us as we were Practical Hints and Kinks 


making up the pages that follow in the Practical How We Licked Return Condensate Line Corrosion 
Engineer. Some of the ideas seemed quite Wire Will Secure Fuse Clip 
original, yet they were not entirely new. And Chute Rack Stores and Feeds Works 
then we suddenly remembered that somebody Handy Drilling Clamp 
has given a definition of originality in terms of Two Helpful Hints for Removing Broken Bolts, Studs 
what a man of originality DOES, rather than Homemade Pipe Plugs 
what he is. That definition is: “If you copy from Leaky Pipe or Seepage ? Your Water Testing Kit Will Tell 
one book, that’s stealing; if you copy from ten You Fast 
books, that's research; if you copy from 20 books Keep Sweating Pipes Away from Other Metals 
and then add something all your own, not found Level Your Drill 
in any of them—that's originality.” Fight with Pipe Caps are Handy Receptacles 
that definition all you wish—but try to better it. Cross Bars on Wrench Save Fingers 
That means the original man uses all the best "Husher” for Oil Burners Pacifies Neighbors 
of previous knowledge that he can apply to 
his problem. But he either puts it together in a Steam Trap Replacement Unit 


ys 
new way, all his own, or adds some little detail, Gusttinns etd Gace 7 


Steam Trap Care Pays Dividends 


More on Simultaneous Firing of Midwest Coal and 
Natural Gas 78 
By L. L. Mowen 


Keep Your Small Parts in Plastic Bottles 


i f th jose, 
aay hr ai Give @ tow talk hea What Causes Point on Steam Engine Indicator Diagram? 
porns say,."That’s original” ‘ Can Vertical Steam Engine Run Without Cylinder Lubri- 
’ : sa 
Well, from that standpoint much of the work camon 
. ; pear Why Use Steam to Operate Turbines? 
the practical engineer does is original. He uses H to Meet Short Peak St D d 
the good ideas of others but in adapting them miederstnn Se ee ee ee 
to his own particular needs he often displays The Drill Went Backward—The Driller Already Was!... 8 
unique originality. By H. B. McDermid 4 
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Give Your Motors a Break 


Don't neglect them . . . 


Look at them once in a while . . . 


Clean them, check the bearings, the slip rings or commuta- 


tors, and other moving parts for wear . . . 
ances and operating temperatures . . . 


Measure clear- 
Do these regularly 


and your motors will give you long, trouble-free service 


By EDWARD DAUGHTRY 


Mutual Boiler and Machinery Insurance Co. 


LECTRIC MOTORS, when prop- 
_4 erly cared for, are extremely re- 
liable machines. Like any other ma- 
chine, however, they require a mini- 
mum of care, indeed, consistent per- 
formance of motors is a function of 
the maintenance they receive. Where 
motors operate under full load condi- 
tions, maintenance should be of the 
best. A weekly check should include 
inspection of dust and dirt on the 
windings, bearing oil, air gap, com- 
mutator, slip rings, brushes, and 
internal parts. Such over-all weekly 
inspection pays off in continued trou- 
ble-free operation. The lack of it, 
on the other hand, results in troubles 
such as illustrated in the accompany- 
ing photographs. These photographs 
are presented here by courtesy of 
Mutua! Boiler and Machinery Insur- 
ance Co. of Boston. 


Rotor Drop 
Because of the necessity of very 
close tolerances between rotor and 
stator it is imperative that motor 
bearings be accurately fitted, and 
that these tolerances be checked fre- 
quently and properly maintained. 
Undue wear permits the rotor to drop 
from its concentric position in the 
motor frame, this in turn creates an 
unbalance and after the wear be- 








Fig. 1. 
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comes accentuated the rotor will 
strike and abrase stationary parts, 
damaging the stator parts which are 
in proximity to the fast turning rotor. 
Abrasions of this description have 
caused innumerable motor failures 
which in most cases could have been 
averted by inspection. 

A primary cause of failure, where 
rotor drop is concerned, is lack of 
lubrication to the bearings with con- 
sequent excessive bearing wear or oil 
leakage which allows all the oil to 
run out of the bearing. (See Fig. 1.) 

It can readily be visualized from 
these pictures how a rotor drop can 
occur through worn bearings and in- 
different attention. 


Dust, Dirt and Oil 

The absolute lack of any mainte- 
nance program is illustrated in Fig. 
1, which shows a 25 hp induction 
motor installed in a lumber mill. This 
motor “gave up the ghost” after 
being subjected to operational condi- 
tions which were appalling. This 
motor received no attention what- 
ever, except for an occasional squirt 
of oil to the babbited sleeve type 
bearings, which allowed oil to leak 
out and mix with the incrustation 
already accumulated on the internal 
surfaces of the motor. The bearings 


were a loose fit, so that the oil could 
readily escape from the bearing hous- 
ing. The severe use of the motor, the 
centrifugal attraction of more dust 
and dirt, the use of more oil, and 
consequent oil impregnation of the 
internal surfaces of the motor cumu- 
latively created an impossible opera- 
tional condition. It finally reached a 
point where all available internal 
space was filled with an oily mass 
which gradually hardened from motor 
heat, restricted ventilation and inevi- 
tably caused the failure of the motor. 

The damage sustained was exten- 
sive, involving a complete stator and 
rotor rewind, but as a further loss 
there was not a replacement motor 
available in stock and the driven 
machine had to be shut down for a 
considerable period until repairs 
could be effected 

Figure 2 illustrates another case of 
poor maintenance. Here we have a 75 
hp motor driving equipment used in 
the manufacture of refractory bricks 
under constant heavy load. It was 
never looked at over a long period. As 
can be seen, the heavy deposit of dirt, 
even on the entire stator surfaces, 
clearly shows that only passive main- 
tenance was given this electrical 
equipment. With just a minimum of 
attention this motor would have 
given years of satisfactory service at 
little cost, but it was allowed to run 
to destruction through neglect and 
had to be completely rehabilitated. 
The minimum cost of repair on this 
motor would be $1500.00. 


Sand and Bearings 

Figure 3 shows a 100 hp motor 
used in a sand pit, driving a mechani- 
cal screen. Here we have a different 
condition: namely, the lack of atten- 
tion to roller type bearings. These 
bearings were run continuously, ex- 
posed to the abrasive action of sand. 
If the bearing cap had been removed 
just once for inspection the motor 
would have had to be serviced. After 


A case of rotor drop caused by lack of beoring lubrication Fig. 2. A 25-hp induction motor in a lumber mill which gave up the ghost under 
adverse operating conditions 
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observing a condition of this nature, 
any mechanic worthy of the title 
would naturally take steps to forestall 
a failure. He would resolve to make 
routine dismantled inspections, and 
schedule a weekly check on all equip- 
ment so exposed. After once observ- 
ing a dangerous operating situation 
with expensive equipment subject to 
hazardous conditions, a good main- 
tenance mechanic would not feel 
justified in allowing good machinery 
to waste away. 


Like Concrete 

Figure 4 shows a 150 hp motor 
from a paper mill. That deposit on 
the stator windings is a mixture of 
pulp, clay, oil and dirt. It looks like 
concrete and it is just as hard. This 
motor suffered a general over-all 
breakdown of insulation and had to 
have a complete stator rewind and 
new bearings. This expense could 
have been averted by periodic clean- 
ing and checking. 


Lubrication 

Ball and roller bearings are very 
extensively used in industry, even 
in the larger sizes of motors, and 
give very satisfactory service. These 
bearings are fabricated for use with 
either grease or oil as a lubricant, al- 
though grease is in general use for this 
type of bearing. 

The reasons for the use of grease as 
a lubricant are varied but its retentive 
qualities and the ease of application 
are the most important. Its solidity 
as compared to oil, and consequent 
minimizing of the ever potential con- 
tamination of motor windings with 
an injurious film of lubricant is ap- 
parent. Soaking of electrical conduc- 
tor surfaces with oil or grease in- 
creases the fire potential as a flash- 
over or arc from an insulation break- 
down may ignite the oil soaked 
insulation on motor windings and if 
combustible materials are in proxim- 





Fig. 3. This 75-hp motor used in the manufacture of i bricks ond under 


constant heavy load was run to destruction and had to be « 


ity to the affected motor, a serious 
fire could be started. 

If a good progressive maintenance 
program is followed, including the 
aforementioned items, motor failures 
will be reduced. 


Annual Dismantied Inspection 

A further requirement to good 
motor maintenance is an annual dis- 
mantled inspection. By this is meant 
the complete dismemberment of the 
machine to permit all parts of a motor 
to be inspected. The bearings should 
be inspected for wear and the bearing 
housing should be observed for 
breaks, cracks or flaws. The shaft 
should be examined for incipient 
cracks. Oil or grease apertures and 


reservoirs should be flushed clean to 
remove the year’s accumulation of 
sediment. Stator and rotor surfaces 
should be readily examined for insula- 
tion breaks or flaws. 

When a program of this kind is 
adhered to greater confidence can be 
placed in your motors for dependable 
performance. 





A NEW METHOD of cooling trans- 
formers has been developed by West- 
inghouse. This development, which 
may reduce the weight of transform- 
ers by one third and step up the 
power-handling ability makes use of 
evaporative cooling. Nozzles spray 
liquid fluoro-carbon on the hot core 
and coils, 


Fig. 5. That deposit on the stetor windings is a mixture of pulp, clay, oil and dirt, and is just as hard © 
as concrete 





leteh 4 
yr 


Fig. 4. The abrasive action of sand on the bearings stopped this 
motor which was used to drive a mechanical screen in o sand pit 
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Photo Armstrong Machine Works 


Steam Trap Care 


Pays Dividends 


By CARL 


pan IMPORTANCE of efficient 
operation of steam traps cannot 
be over-emphasized, since their fail- 
ure to function correctly may di- 
rectly affect production and cause 
considerable other monetary loss. 

If a trap fails to discharge con- 
densate rapidly enough, steam will 
be prevented from reaching all parts 
of the heating surfaces. Likewise, if 
the trap is slow in removing entrapped 
air the steam will be sluggish in en- 
tering the apparatus. In addition, the 
air within the steam-using equipment 
will mix with the steam and reduce 
its temperature. 

Any one of these faults can result 
in substantial increases in heating 
time or reduction in available heat, 


SHUT-OFF VALVE TRAP 


CHECK VALVE (IF USED) 


THOMAS 


thus slowing down production. Where 
all the faults are present the situation 
can be quite serious, from an eco- 
nomic standpoint. 

Where a trap fails to close tightly, 
or for any other reason permits live 
steam to pass through and be wasted, 
the direct monetary losses can be 
relatively staggering, especially if the 
defect is permitted to continue for a 
long period of time. As an example, a 
34-in. trap permitting steam at 100 
lb pressure to pass unrestricted 
through its valve orifice can waste 
more than $1200 in a year. 

While steam traps are made in a 
variety of types they all require cer- 
tain general maintenance procedures, 
and these, together with others spe- 


SHUT-OFF VALVE 


UNIONS 


STRAINER 


\ 
STRAINER BLOW-OFF VALVE 


TEST VALVE 


Fig. 2. Typical steam trap connections 
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1. Inverted bucke: trap open for inspection 


cifically applying to particular types, 
will now be discussed. 


Keeping Records 

In order to insure adequate main- 
tenance of every trap it is important 
that suitable records of trap main- 
tenance be kept. These need not be 
elaborate. A card file having a sepa- 
rate card for each trap is handy. Each 
card should be numbered, and a metal 
tag bearing the same number should 
be attached to the trap with wire. 
This number should be the trap loca- 
tion number, not the individual trap 
number, which latter number should 
be stamped or stenciled on each trap 
when purchased. 

Whenever a trap is removed from 
service and replaced with a new or 
reconditioned trap, the location num- 
ber tag should be attached to the 
replacement trap. 

Each trap record card should bear 
the date on which the trap was origi- 
nally installed, as well as the dates of 
all subsequent tests, repairs and 
replacements. 

A separate section of the file, or a 
separate file, should be kept for the 
cards relating to each maintenance 
period. For instance, traps in severe 
service should be tested every three 
months, or oftener if tests show this 
necessary. Traps in ordinary service 
should be tested at 6-month inter- 
vals, and heating traps should be 
tested once a year, preferably during 
the period when the heating system is 
not being used. By keeping the cards 
separated in groups this way it will 
simplify the work of handling mainte- 
nance on each group of traps. 


Service and Repair 

While it is usually possible to work 
on a trap while it is in the line, time 
will generally be saved and better 
work insured if the trap can be read- 
ily removed from the line and taken 
to the shop for servicing or repairs. 
This is especially true where traps 
are located in places difficult of 
access, or where surroundings may 
present a hazard or otherwise render 
servicing difficult. 

Where a suitable form of standard- 
ized hookup is adopted, similar to 
that shown in Fig. 1, the trap may be 
readily removed and replaced by 
simply opening two unions. An addi- 
tional advantage of such an arrange- 
ment, where all fittings and piping 
are duplicated in size and length for 
the same size and type of trap, con- 
sists in the complete interchangeabil- 
ity of trap units. Thus where con- 
tinuity of service is important, a trap 
unit may be removed at any time for 
repairs or periodic servicing and im- 
mediately replaced with a spare unit 
that has been previously serviced. 
In many instances this eliminates the 
need for a trap bypass. 
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To help prevent dirt, scale, rust, 
chips, etc. reaching the valve parts of 
the trap, it is advisable to install a 
strainer ahead of the trap. 

A check valve should also be in- 
stalled between the trap and the re- 
turn line, where the pressure in the 
return line would force condensate 
back through the trap and flood an 
idle piece of steam-consuming equip- 
ment. 

Most traps are equipped with a 
test plug which may be removed to 
observe the operation of the trap. 
However, for greater convenience and 
safety, a small test valve may be 
installed on the trap test connection 
or in the discharge line from the trap 
as shown in Fig. 2. For safety, it is 
well to plug the test valve outlet 
when not in use. 

Figure 3 shows a_ standardized 
hookup for a trap used in conjunction 
with a bypass. To prevent unauthor- 
ized use of the bypass and conse- 
quent waste of steam, it is advisable 
to remove the valve wheel and issue 
wheels only to the members of the 
engineering or trap-servicing crews. 

As shown in Fig. 3, a dirt pocket 
may be installed on bottom inlet 








Fig. 3. Standardized hookup for trap used in 
conjunction with a bypass 


traps where it is not desired to invest 
in the cost of strainer, though the 
strainer is to be preferred 

In installing traps, it is advisable 
to locate them where servicing will be 
convenient, if at all possible. This will 
help encourage their proper care. A 
trap located in an out of the way 
place or hidden from view is the trap 
more likely to be neglected 

Traps should always be installed 
below and close to the equipment or 
pipe line being drained, if possible. 


Be sure to note the inlet and outlet 
connections, as mistakes have been 
made in connecting traps, even by 
experienced pipefitters. Also see that 
the trap is plumb vertically. A lean- 
ing trap may function sluggishly due 
to friction of internal operating parts. 

Where gravity drainage to the 
trap is impossible or impractical, the 
trap should be installed as shown in 
Fig. 4. A check valve and water seal 
ahead of the trap will prevent back 
flow of prime from the trap. If de- 
sired, an internal check valve may be 
installed in the trap body inlet on 
some traps. This takes the place of 
the check valve shown. 








Fig. 4. Where gravity drainage to trap is impos- 
sible this method of installation should be used 


Where the trap must be placed 
some distance from the unit being 
drained steam binding will occur, 
since the steam in the drain line must 
first be condensed before water can 
reach the trap. By installing a vent 
line as shown in Fig. 5, however, this 
difficulty can be eliminated. 

Where condensate must be ele- 
vated to a return line, it is necessary 
that the differential pressure (trap 
operating pressure minus back pres- 
sure in the return line) be equivalent 
to 14 lb per ft of lift. 

With some exceptions, steam heated 
equipment will heat faster and hotter 
if a separate trap is provided for each 
piece or each heating unit. Individual 
trapping insures positive steam circu- 
lation, proper air elimination, and 
freedom from short circuiting and 
resulting air binding. 








Fig. 6. Connections for thermostatic trap 


x 
VENT LINE ag 








Fig. 5. Showing the use of a vent line 


In connecting thermostatic traps, 
provide a cooling leg and storage 
chamber for the condensate between 
the apparatus being drained and the 
trap, as shown in Fig. 6. This part of 
the piping should be the same size 
as the apparatus condensate outlet 
and at least 18 inches long, longer if 
possible. Where space does not per- 
mit a vertical length of 18 inches, 
make up the difference by adding 
horizontal piping, or use a larger size 
of pipe. 

Thermostatic and liquid expansion 
traps, provided they discharge to 
atmosphere and have no long dis- 
charge piping, require no protection 
against freezing, as no water remains 
in the trap. But other types of traps 
must be protected. Insulation can 


THERMOSTATIC 
ORAIN 








FAV OEE 
ORAIN DISCHARGE OPENING 


Fig. 7. Showing use of an automatic thermostatic 
drain 


be used to protect traps that are in 
continuous use. An automatic ther- 
mostatic drain can be used to protect 
certain types of traps having a bot- 
tom connection, as shown in Fig. 7 
All traps subject to freezing temper- 
atures should be provided with a 
short discharge line, and horizontal 
pipe runs should be avoided. 


Editor's Note—This is the first of two articles on 
the care and operation of steam traps by Mr. 
Thomas. Another, dealing specifically with the 
inspection and operation of traps, will be published 
in a subsequent issue. 
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Smoke—What Causes It and 
What To Do About It 


YMOKE means only one thing 

improper combustion. Knowing 
the principles of combustion, it 
should, therefore, be a simple matter 
to eliminate smoke; where the basic 
formula for the prevention of smoke 
is satisfied, smoke cannot occur under 
any conditions or with any fuel how- 
ever high the volatile. Unfortunately, 
while the formula is simple the com- 
ponent factors are not easily derived. 


Basically, there are four factors 
that have to be co-ordinated in the 
combustion of fuel to prevent smoke. 
These are: 

T, = time 
T, = temperature 
M = mixture 


= air 

If the exact or desired value of each 

of these could be maintained, smoke 
prevention would be easy. In practice, 





SMOKE PREVENTION CHART 





CAUSE OF SMOKE 


INDICATED REMEDY 





Lack of draft. 


Increase height of stack. 
Increase capacity of blower. 
Operate dampers properly. 
increase area of breeching. 
Decrease infiltration of air. 
Clean gos passages in boiler. 
Clean clogged ash pit. 
Decrease length of breeching 
Eliminate bends in breeching. 
Decrease excess air entering around furnace or 
through fuel bed. 





improper furnace 
design. 


Increase furnace volume. 

Increase furnace height. 

Correct location or height of bridge wall. 
Correct height, length, or pitch of ignition arch. 





Excessive combustion 
rates. 


May compel use of additional boilers, forced instecd 
of natural draft, or revised methods of firing. 

Change of fuel. 

Correct distribution and mixing of air with volatile. 

Additional air for complete combusti 








improper air distribu- 
tion at fuel bed. 


Level and clean fires eliminating holes and lumps 
and obtaining free air-flow through fuel bed and 
more uniform distribution. 

Introduce overfire air with PliOjet system to bring 
about adequate mixing of combustible with oxygen. 

Accelerate mixing of oxygen and volatile with PliOjet. 

Eliminate air leakage at rear between fuel bed and 
dump plate, etc. 








When cleaning fires. 


When starting up. 








More careful use of slice bar and operation of dump 
plate. 

Minimize mixing of incandescent fuel with green 
coal. 

Keep fuel bed more uniform; do not allow clinker 
masses to form. 

Regulate firing. 

Clean more carefully in the case of hand-fired furnaces. 

Regulate stoker feed for better coal distribution. 





Feed green coal more slowly until furnace arch and 
walls have sufficient heat to accelerate ignition and 
combustion. 








incorrect coal. 











Use coal with less volatile or slower-burning char- 
acteristics. 

Use smaller sizes. 

Fire “light and often” by the “spread and alternate” 
method where hand-fired. 

Wet coal before using to create a more porous and 
homogeneous fuel bed and to lessen avalanching. 





Chart, Copyrighted 1951 Plibrico Jointless Firebrick Co 


however, it is often very difficult or 
impossible to obtain the values re- 
quired or to maintain the ratios neces- 
sary to prevent smoke. In the ac- 
companying chart, compiled by 
Plibrico Jointless Firebrick Co. of 
Chicago, and reproduced here by spe- 
cial permission are given seven general 
conditions under which smoke may 
occur. Each of these conditions, it 
will be noted, may be due to one or 
several of a number of factors. Every 
cause of smoke is a violation of the 
fundamental formula embracing the 
four factors listed above. 

This chart deserves careful study. 
It takes the mystery out of smoke and 
provides a shortcut to the prevention 
of smoke. Itemizing the many factors 
involved it brings out forcefully the 
inter-relationship between the mixing 
of air, the quantity of air, the disposi- 
tion of the air in the furnace, and the 
temperatures involved. 

It emphasizes the fact that a 
change of load or some other variable 
in operating conditions changes the 
equilibrium of combustion. On the 
supposition that equilibrium repre- 
sents maximum fuel saving and mini- 
mum waste, any variation increases 
preventable loss. 

The chart may be very useful 
where it is necessary to find out why 
smoke is occurring and to determine 
what conditions must be modified to 
stop it. It should be noted that no 
reference has been made to carbon 
dioxide (CO.) or draft over the fire. 
These have been omitted because, 
while these are very important, they 
are only a means to an end and will 
vary with each different installation. 

For every classification of coal and 
every size, there is a definite over-fire 
and under-fire draft that gives the 
highest efficiency for a given load or 
rate of combustion. The same holds 
true of CO,. The reason CO, and draft 
are so important is that once the ideal 
values are known it is a relatively 
simple matter to maintain them un- 
der different conditions. In this way, 
operating conditions become stand- 
ardized and economy assured. _ 

Tear out the smoke prevention 
chart on the opposite page. Tack it 
up where it can be seen. The better 
the chart is understood, the better 
operation will be. 


Editor's Note: Copies of the Smoke Prevention Chart 
are available on thick board with hole punched in 
the top suitable for hanging a on the boiler room 
wall. Copies of this chart will be sent upon request 
without obligation or cost. Address Editor, Power 
ENGINEERING, 110 8. Dearborn St., Chicago 3, Ill. 


Contacts for testing can be made 
from lead pencils sharpened at one 
end to make a contact and at the 
other the lead is drilled out of the 
wood for one inch. The wires from the 
testing set should be bared for half 
an inch and this pushed in the recess 
formed. The wires should be sealed 
in place with a paste made from pow- 
dered graphite and gasoline, for the 
length of the bared wire. The gasoline 
will soon evaporate, then the rest of 
the recess should be filled level with 
molten paraffin wax. 
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The Last 
Fractional 
Grains Are 


Just As Hard! 


Lime-soda boiler water treat- 

ment at the Studebaker Corp. 

is supplemented by phosphate 
finishing to zero hardness 


- h “ 
000008 
o08@e8' 
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VERY power plant engineer is 

haunted by the specter of down 
time, the necessity for removing in- 
crustations from boilers and turbines. 
And though this evil may never be 
completely eliminated in areas where 
water supply is hard, there are many 
ways of substantially reducing the 
hardness. Fig. 2. Six SR plunger-type pumps and Flexopulse timers (five in service, one standby) supply phosphate 

At the Studebaker Corp., South finishing ically to Studebaker boiler water. Upper dials indicate boiler pressures 





Bend, Ind., for example, softening 
procedures had for years been ac- 
complished within the boilers — 
necessitating cleaning sometimes as 
often as every 30 days. Studebaker’s 
original water averages about 22 
grains of hardness, with some agg 
much as 30 grains; and in an av erag@ 
month some 169,000,000 lb. of wateg 
are evaporated. | 
First Got It Down to 0.7 Graing 

Somewhat over a year ago, Studes 
baker addei a hot process limes 
and-soda feedwater treating system, 
housed in a new building especially 
for this purpose. The lime-and-sod@ 
process is speedy and low in cost 
Studebaker can soften 470,000 1 
of water per hour — substantiall 
more than the system could possibl 
require and after the lime-so 
treatment the hardness ranges fro 
0.7 to 0.9 grains. While this is a mo 
creditable accomplishment, Superi 
tendent of Power Plants. John 
Bowman realized that 0.7 grains 
hardness could, over a_ period 
time, do just as much harm as 
grains. The lime-soda treatment w 
greatly lengthening the time cycle i 
which boiler cleaning would be r 
quired, but it could not totall 
eliminate the need for this work. 

Solution to the problem was o 
viously a finishing treatment to at- 
tain zero hardness, if this could be 
accomplished with little effort or 
expense. 

“In such a situation,” declares 
Bowman, “the practical answer is to 
put the problem up to a specialist. 
We knew such a man —a chemist 
associated with the Dearborn Chemi- 
cal Co., who had solved other water 


Fig. 1. Boiler water samples are quickly analyzed twice during each factory shift, to determine amount treatment problems for us success- 
of phosphate addition that may be necessary fully.” 
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A phosphate treatment was de- 
veloped: a carefully balanced for- 
mula, just on the edge of alkalinity, 
which could be controlled by quanti- 
tative addition. The formula had to 
avoid creating a “phosphate condi- 
tion,” potentially as annoying as 
hardness incrustation. As perfected, 
the treatment actually delayed its 
softening action until the boiler 
water was in circulation. 


Next:—Phosphate Treatment 

The phosphate is added directly to 
the water in the boilers through SR 
plunger type pumps controlled by 
Flexopulse timers. The battery of six 
pumps, Fig. 2, comprise three with 


1¢-in. plungers, motor driven on 

220-v line and three with 1-in. 
plungers on 110 v. The piping and 
valving are so arranged that only 
five pumps are in use at any time, 
with one ready for standby service, 
and seven boilers may be served. 

Amount of phosphate to be added 
is determined from a chart of the 
supplier’s recommendations, and is 
controlled by the number of minutes 
per hour that the timer permits the 
pump to operate, as well as by the 
size of the plunger. 


Result:—Zero Hardness 


Water samples are drawn from 
each boiler twice during each factory 


shift and immediately subjected to 
methyl orange and other tests to de- 
termine alkalinity, phosphate and 
salt content. The phosphate is con- 
trolled at between 20 and 60 ppm, 
and total dissolved salts at not over 
150 grains. 

Addition of the phosphate actually 
creates a small amount of “mud” in 
the boiler, but this has a sandblast 
effect on the turbine blades rather 
than sticking to them, in the 400- 
500-F steam produced by the boilers. 

The desirable end result is boiler 
water at zero hardness, with cleaning 
of the boiler necessary only at infre- 
quent intervals — and then, accom- 
plished with ease. 





More on Simultaneous Firing of 
Midwest Coal and Natural Gas 


In February, a reader asked in Question No. 478 how this could be 


done when the coal is burned on chain-grate stokers. . . . 


A new 


installation of this type, also the experience of Kansas City Power 


& Light Co., were given in the August 1951 issue. .. . 


Now we 


present some very practical data from lowa Power and Light Co., 
showing how they have equipped six 1500-hp boilers in one plant 


to burn gas over chain-grate stokers. .. . 


Initial design was for 


reor-arch gas firing, but a front-arch installation proved simpler, 


less costly, better to operate. ... 
At full boiler rating, plant burns up to 


successful over 5 years. .. . 


Front-arch firing method very 


80% of fuel demand as natural gas (when available), 20°% as coal 


By L. L. MOWEN 


Assistant to Vice President in Charge of Power, lowa Power and Light Co. 


T IOWA Power and Light Co. we 
have been quite active in the 
ast few years in studying ways and 
eans of burning natural gas in 
onjunction with coal. 

In 1946, study was started on ap- 
lication of natural-gas burners to 
ur six 1500 hp, 365-psig, 700-F, 
hain-grate-stoker-fired boilers. Three 
f these are B. & W. boilers, two are 
eine boilers and one is a Walsh 
d Weidner boiler. All six are of 
imilar design and size. They are sin- 
le-drum, sectional-header, three- 

ss boilers with horizontal, convec- 
ion-type superheaters. All have side 

water walls and employ Illinois chain 
grate stokers. 


Original Design for 
Rear-Arch Firing 
Study indicated that gas firing 
through the rear arch might be prac- 
tical if the proper air supply for 
both the gas fuel and the stoker fuel 
could be obtained from the same 
source, one forced-draft fan per 
boiler, and could be correctly con- 
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trolled to meet load changes. An 
automatic control method was devel- 
oped and installation was started. 

Eight air ducts 1 ft wide by 2 ft 
high were installed through the rear 
arch, uniformly spaced, and about 
8 ft above the stoker chain. These 
ducts received air from the forced- 
draft fan by damper control, accord- 
ing to the amount of gas fuel being 
fired. The remainder of the forced 
draft air was supplied as previously, 
under the stoker, according to the 
coal fuel demands. 

A burner made from 2-in. stainless 
steel tubing 24 in. long, with two 
rows of }i,-in. holes drilled 60 deg 
apart, was installed in each air duct 
and centered vertically in the duct. 
Ventite type pilots were installed 
beside each burner. Gas was fed to 
the burners from a 6-in. burner 
header, which, in turn, was supplied 
from an 8-in. loop header around all 
six boilers. Gas fuel supply control 
was by means of a 6-in. diaphragm- 
operated control valve in the burner 
header supply line. 


Necessarily, this installation was 
quite time-consuming, due to duct 
work, damper fabrication and re- 
building of the rear arch to accom- 
modate the air ducts. It is not shown 
in the drawing for reasons that will 
quickly appear. 


Design for Front-Arch Firing 


In the meantime, we were quite 
desirous of burning natural gas im- 
mediately on the stoker-fired units; 
so experimentation was continued. 
Out of this, the following method 
evolved and, due to its simplicity 
and low cost, it was tried immedi- 
ately. Through the front arch, as 
close to the “‘bull nose’’ as possible, 
14 burners were installed. These 
were made from 2-in. pipe flattened 
at one end to give a '4-in. opening 
about 21'4 in. long. The arch open- 
ings were made by leaving out a 4-in. 
section of the upper tier of arch brick 
and by cutting out adjacent corners 
of each of 4 lower-tier arch brick. 
There are 27 arch tile across the 
width of the arch, so we entered a 
burner through every other section. 

The burners were so arranged that 
they tended to direct the gas flow 
down toward the stoker chain and 
slightly toward the rear of the fur- 
nace. The flattened burner tips were 
coupled to 2-in. feed lines, which in 
turn were attached to the 6-in. header 
by 2-in. lubricated plug cocks and 
short nipples. The entire burner as- 
sembly, header and valves was sup- 
ported by pipe hangers. An ordinary 
6-in., 125-lb gate valve in the supply 
line to the burner header was used 
as a firing valve. An extended handle 
on this valve permitted control by 
the fireman from the firing aisle. 
This set-up was completed before the 
previously-explained rear wall in- 
stallation, and gas burning over the 
chain-grate stokers started immedi- 
ately. 

The fuel bed on the stoker was cut 
to a 4-in. depth and the stoker speed 
was reduced to a minimum. This 
method of firing proved very satisfac- 
tory. The forced-air dampers under 
the stoker were adjusted by experi- 
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FIN FURNACE TUBES 


Here is the method of installing gas burners over chain grate stckers, now used by lowa Power 
and Light Co., Des Moines, lowa, to burn coa! and gas simultaneously. Burners and piping fabricated 
in plant. This front-arch firing method, first tried to burn gas immediately, proved better than a 
more elaborate rear-arch installation. This method now used on all six 1500-hp boilers at this plont 


mentation to give air at the proper 
places for most economical firing and 
we now burn up to 80 per cent gas 
fuel very easily with this system. 
Since no pilots were included in this 
installation we always carry at least 
a 4-in. coal fire for safety purposes. 
This 4-in. fuel bed, with stoker at 
minimum speed, amounts to about 
2 to 2% tons of coal per hour. 

In addition to supplying the pilot 
system for safety, the coal fuel fur- 
nishes an ash bed over the chain 
grate that helps to protect it from 
the furnace heat. In emergencies, we 
have fired 100 per cent gas over 
stationary chains, but we have 
found that such a practice, if con- 
tinued for any considerable length of 
time, produces grate disintegration 
in spots directly below the gas burn- 
ers. The ash at these spots fuses 
together and leaves exposed chain, 
which eventually becomes damaged. 
We have not as yet experimented 
with burning 100 per cent gas over 
a moving chain, for no pilot system 
is yet installed to protect such op- 
eration. 

With respect to firing through the 
rear arch, this installation was near- 
ing completion, so even though gas 


firing through the front arch was very 
successful, we completed the rear- 
arch job and put it in operation. 
This method also proved successful. 
There were no tailing flames in the 
superheater and control was good, 
as was economy in operation. How- 
ever, we found that when no gas 
was being burned, the burners in the 
back wall were subjected to too much 
heat as no air was passing them and 
they eventually burned up. Also, the 
duct work around the burners warped 
considerably for the same reason. 


Front-Arch Firing Beats 
Rear Arch 

Because of these disadvantages and 
because of comparative installation 
costs, the rear-arch firing method was 
eliminated. The other 4 boilers were 
made to fire gas through the front 
arch as above and, eventually, even 
the one rear-arch installation was re- 
moved. Now, all six of our 1500-hp 
chain-grate units fire gas through the 
front arch. The 6-in. gate valves 
have been replaced with diaphragm- 
operated control valves. Three bolle 
have been made completely auto- 
matic for ali loads above the base 
coal load, and the other three boilers 


are automatic for any specific base 
load. This specific base load must 
be manually set. Of the three auto- 
matically-controlled boilers, any one, 
two or all three can be used to control 
the load swings. 


Operating Results 

About the only disadvantage we 
have experienced in firing through 
the front arch is that the 2-in. flat- 
tened burner tips do burn off. How- 
ever they are inexpensive to make 
and easy to install, so this is not 
much of a disadvantage. At the same 
high ratings, we have less tailing 
flames in the superheater with gas 
than with coal, the stoker chain 
stays cooler and the superheat tem- 
perature is better. In addition, main- 
tenance is less and slag in the steam 
generating and superheater tubes is 
reduced to a minimum. Side wall ero- 
sion due to gas flow from the outside 
burners was eliminated by eliminat- 
ing a burner and changing burner 
entrances through the arch to place 
outside burners farther from the 
walls. We have found that we can 
improve our coal burning when using 
small amounts of gas, apparently 
because of the increased turbulence 
caused by the gas. This gas enters by 
crossing the plenum box or secondary 
air stream flowing along the arch 
tile, and seems to agitate the gaseous 
mixture advantageously. 

We consider the experiments very 
successful as proved by the past 5 
years’ experience. At full boiler rat- 
ing, we can burn up to 80 per cent 
of the fuel demand as natural gas, 
when gas is available. The other 20 
per cent is coal of approximately the 
following analysis. 

Moisture..... 16.5 
Ash 17.5 


Volatile Boog 30 
Fixed Carbon 36 


100 
4 


Total 

Sulfur (Separate Determination) 
Btu per lb.... ut 
Ash Initial Def. 





PAUL SCHMIDT'S FUEL 
OIL ARTICLES AVAILABLE 
IN BOOK FORM 


Readers who were interested in the series 
of articles by Paul F. Schmidt on the 
characteristics of fuel oil, which were 
published in POWER ENGINEERING from 
April 1950 to May 1951, will be pleased 
to know that this material has now been 
published as a book under the title of 
Fuel Oil Manual. This book, which has 
been published by The industrial Press, 
148 Lafayette St., New York 13, N. Y., 
includes the material in the original arti- 
cles together with material from the 
standords of the American Society for 
Testing Materials. The price of the book 
is $3.50. Order your copy direct from 
The industrial Press. 
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Don't Neglect Power Line 


Maintenance 


Power Companies are required to use reasonable care in the construction and 
maintenance of lines and apparatus. Law holds them responsible if they don't 


By ALBERT WOODRUFF GRAY 


pacts living at Powellsville, 
North Carolina one night saw 
electric flashes of fire on the power 
wires of the Virginia Electric & Power 
Co. leading into the plant of the Caro- 
lina Peanut Co. The current arcing 
close to the buildings of this company 
foretold with certainty a fire within 
— unless the current was shut 
off. 

The manager of the power com- 
pany at Ahoskie was told by tele- 
phone of the danger, the need of im- 
mediately cutting off the current and 
that unless this was done and no time 
consumed in investigating, this plant 
would be afire. 

Disregarding this warning, the 
power company manager told his 
assistant to investigate. Before the 
assistant arrived these buildings were 
in flames, with an aggregate loss in 
buildings, equipment and other prop- 
erty of a quarter of a million dollars. 

In defense of the action brought 
by the owner of this property for the 
power company’s negligence in fail- 
ing to cut off immediately the current 
from these overcharged wires, it was 
contended that before shutting off 
current when trouble of this charac- 
ter arose, it was the practice always 
to first investigate. 

Under the law, said the court, it is 
the duty of the power company to do 
all it reasonably can to protect these 
buildings from the consequences of 
fire from this excessive voltage. After 
such notice was received the com- 
pany could and should have acted 
with reasonable dispatch and effi- 
ciency and taken such precautions as 
a reasonably prudent man would 


have adopted under the circum- 
stances, continued the court, holding 
the power company liable for these 
damages. 

In contrast with these facts under 
which the power company was held 
responsible for the fire from over- 
charged wires, was another incident 
in that state in which the Carolina 
Power Co. was held free of liability 
for the failure to shut off the current 
from arcing wires leading into a 
warehouse in Henderson. 

This power company maintained 
a substation two miles from this 
warehouse, from which primary wires 
transmitted the current to transform- 
ers, attached to a pole across the 
street from this warehouse. There the 
current was stepped down to service 
voltage and carried across the street 
to poles 15 or 20 ft from the ware- 
house where connection was made 
through a conduit with the wires 
leading into the building. 

A storm on a winter night cov- 
ered these wires with sleet and ice. 
In the morning before daybreak the 
arcing of these wires was followed by 
the dull, heavy report of an explosion 
inside the warehouse, followed by a 
burst of flames through the roof. 

The warehouse owners in the suit 
brought against the power company 
contended that the fire was caused by 
broken and tangled wires dislodged 
by unusual weather conditions and 
by the failure of the power company 
to shut off the power. 

The company in its defense main- 
tained that the fire, if it was caused 
by electric current, came from a short 
circuit in the building; that the con- 


The current arcing close to the buildings foretold certainty of fire 
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dition of the wires was due to the fall 
of a tree limb from the weight of the 
ice and sleet but that when that inci- 
dent occurred, the fuses in the trans- 
formers had blown and the current 
cut off. 

The power company, said the 
court, was free from liability for 
negligence but if it had received no- 
tice that the secondary wires leading 
from the transformers and serving 
the warehouse, were arcing, flashing 
light and giving other indications of 
being overcharged and the condition 
was sufficiently dangerous to require 
cutting off the current over those 
wires, and the company had failed to 
do so, and such failure had been the 
cause of the fire, it would have been 
liable for the loss. 

““Necessarily,”’ said the court, “the 
power company permits the flow of 
electric current over its wires in vol- 
ume sufficient to cause fire under 
some conditions and in the transac- 
tion of the business for which it is 
created, it may lawfully do so with- 
out incurring liability unless it be in 
some respects negligent in so doing, 
being under the duty of exercising 
the degree of care that is commensu- 
rate with the dangers involved.” 

This care required of power com- 
panies in relation to overcharged 
wires, outlined by a North Carolina 
court 25 yrs ago, clearly summarizes 
this rule of law. 

“Electric companies are required 
to use reasonable care in the con- 
struction and maintenance of their 
lines and apparatus. The degree of 
care that will satisfy this require- 
ment varies, of course, with the cir- 
cumstances, but it must always be 
commensurate with the dangers in- 
volved; and while the wires main- 
tained by the company are designed 
to carry a strong and powerful cur- 
rent of electricity, the law imposes 
upon the company the duty of exer- 
cising the utmost care and prudence 
consistent with the practical opera- 
tion of its business.” 
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POWER COMPANY RESPONSIBLE 
FOR INJURY TO TRESPASSERS 
By FRANCIS GEORGE 


ELECTRIC POWER COMPANIES are 
responsible if people are injured on 
power company property, although 
the people may be there without 
permission and for no purpose of the 
company. 

Last winter Oliver La Duke an 
electrician employed by the Lakeside 
Aluminum Co. plant at Eau Claire, 
Wisconsin was injured at a bank of 
Northern States Power Co. trans- 
formers; he sued the power company 
and won. 

This bank of three transformers 
rested on a channel iron high above 
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the ground between two poles; there 
was also a raceway some distance 
above the ground. Power at 2300 v 
came in on the primary side of the 
transformers and a 460 v circuit went 
out to supply a soy bean plant located 
next to the Aluminum Company. 
The electrician was running some 
conduit for the Aluminum Company 
and he was fastening it to brackets 
under the raceway. He had run his 
line from the plant and set a ladder 
against a power company pole where 


“12> 


A surge of current went through him and he fell te 
the greund 


he was working planning to connect 
and attach additional conduit when 
he reached out and touched the 
channel iron with one hand to bal- 
ance himself while holding to the 
raceway with the other. A surge of 
current went through him and he 
fell to the ground seriously injured. 

He lived to testify that a ground 
wire ran from the channel iron down 
one of the supporting poles where it 
was attached to a coppered and 
welded rod driven into the ground; 
that it appeared properly fastened to 
him and should have rendered the 
transformers and channel iron dead. 
About two weeks after the accident, 
La Duke’s foreman checked the 
ground wire with a voltmeter and 
found that it was carrying 375 volts 
although it should be carrying only 
a trace. The wire proved to be dis- 
connected from the grounding rod 
and coiled in the hole. 

Northern States power contended 
that the poles and transformers were 
not a public building, that La Duke 
did not have permission to put his 
ladder there and was a trespasser 
when he did that. Furthermore, the 
power company contended that if he 
had more carefully examined the 
ground wire he would not have been 
injured. 

The judges of the Wisconsin Su- 
preme Court agreed that the poles 
and transformers were not. a public 
building, but they said La Duke had 
a right to be there. Justice Hughes 
said: ‘‘Whether it placed its trans- 
formers after the Aluminum Com- 
pany erected its raceway or whether 
the raceway was erected subse- 
quently, the power company must 
have had knowledge of their close 
proximity and should have antici- 
pated that the Aluminum Company 
might engage workmen in the main- 


tenance of its electrical conduits who 
might come in contact with the 
Power Company equipment. It was 
its duty to maintain its equipment 
in a safe condition.” 

In another Wisconsin case a 14- 
year old boy was killed when he was 
playing on top of a pile of lumber 
over which a power company had 
uninsulated wires running. The boy 
had no business on the lumber, nor 
reason to touch the wires, but the 
judge said that the company should 
foresee that someone might touch 
the wires. Which means that no 
power company equipment should 
ever be left in a dangerous condition, 
even if it is on company property 
where no one but company employees 
are supposed to be, or is suspended 
where no one but a foolish kid would 
play with it. 


MODERN POWER EQUIPMENT 
RELIABLE; IS THE OPERATOR? 


By WILLIAM SHEFFER 


AN INTERESTING FACT about power 
plant machinery, in general, is the 
amazing reliability of the major 
pieces of equipment. Most all outages 
are caused by the smaller, auxiliary 
equipment. Another cause of shut- 


downs, outages and emergency calls 
is the operators’ unfamiliarity with 
the details of the equipment. Lack of 
training, loss of interest in the work, 
are contributing factors to this con- 
dition. Generally, the operator is not 
basically at fault. Quite often, leader- 
ship in the organization is lacking, 
and the operator has no promise of 
reward nor consideration for his ef- 
forts. What should be a way of life 
becomes a strictly bread-and-butter 
proposition. 

Here are a few occurrences that 
were the cause of emergency calls 
and somewhat serious outages. The 
causes obviously were quite simple, 
the conditions inexcusable. They may 
interest newcomers in the field, and be 
of reminiscent interest to old-timers. 

Trouble: Solenoid-powered oil cir- 
cuit breaker would not close. : 

Cause: Interlocking synchronizing 
plug not in circuit. 

Trouble: Hydro unit would not 
pick up load. 

Cause: Unit disconnects were open, 
and not tagged to operator. 

Trouble: Industrial engine genera- 
tor would not maintain voltage under 
load. 

Cause: Main field rheostat was left 
in circuit. 









































“| dunno — I'm getting eyestrain watchin’ 'em” 
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Trouble: Exciters, in parallel on 
bus, would not share load. 

Cause: Type “T” voltage regulator 
in service. Operator did not under- 
stand use of equalizer rheostats. 

Trouble: After shutdown due to 
loss of load, hydro unit would not 
start. 

Cause: Hydraulic lock out on gov- 
ernor pilot valve functioned perfectly, 
and operator did not know of its 
existence. 

Trouble: 
open. 
Cause: Fuse blown in main motor 
control circuit. 


Draw bridge would not 


Trouble: ‘‘Unexplainable”’ increase 
of concentration in boiler water. 

Cause: “Fireman” did not know 
purpose of blow down valve. 

Trouble: Steam engine unit would 
not pick up speed. 

Cause: So help me, “Engineer” 
was using throttle by-pass only. 

Trouble: Air compressor bearing 
burned out. 

Cause: No oil in crankcase. 

Trouble: “Type T” voltage regu- 
lator hunting badly. 

Cause: Dashpot 
gummed-up 600W. 


loaded with 


Trouble: Traveling crane would 
not operate. 

Cause: Main switch open. 

Trouble: Synchroscope out of or- 
der. Turbine had shut down, over- 
speed tripped. 

Cause: Operator did not know 
enough to release compression on 
governor spring. 

Trouble: Operator could not re- 
move unit from line without black- 
out. 

Cause: Exciters were in parallel; 
he was trying to shut down unit 
without clearing exciter from board. 

And so on, for 30 years. 





PRACTICAL HINTS 


HOW WE LICKED RETURN 
CONDENSATE LINE CORROSION 


By EDGAR V. LEWIS 


Assistont Plant Engineer 
American Optical Co. 


FOR REASONS which will be dis- 
cussed later a new condensate re- 
turn line approximately half a mile 
long was installed some time ago. 

fter a short time leaks appeared at 

e couplings and constant repairs 
yere necessary. 

We felt that the reason for the in- 
tallation was sound and set about 
orrecting the conditions that caused 
he trouble. A study of the prob- 

m, aided by consultants, indicated 
hat the trouble was probably caused 
y dissolved oxygen, carbon dioxide 
r both 

Of the two oxygen is worse. Ex- 

rience shows that a very small 

uantity of oxygen will attack, and, 
time eat out, a return line. Oxy- 

n can enter the system from a num- 

r of sources. The water surface of 

e collection tank or receiver is a 

ely source for air surges in and out 

the vent pipe as the tank is filled 

d emptied. In this case the most 

ely source appeared to be the 

ke-up water added to the system. 


Tyee mow un mes - ant waren 


Snversvens 
installation of a deaerating heater stopped serious 
return line corrosion 


As a result we discarded the old 
collection tank and installed an open 
type deaerating feed water heater. 
The water temperature is now con- 
trolled at 210 F. or better which 
drives off the bulk of the oxygen. 
This heater is equipped with both 
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AND KINKS 


an overflow and makeup control to 
maintain the level in the heater. The 
treatment was effective and cured our 
corrosion troubles in the line. 

his condensate return line runs 
between the main power house and 
the old boiler room. The latter is 
now used as an incinerator to dispose 
of wastepaper, crating and scrap. A 
certain amount of heat is recovered 
in this way. The steam generated is 
used to heat nearby buildings. 

Returns from these buildings are 
piped back to the boiler room and 
used for boiler feed. Originally the 
overflow was wasted to the sewer. 
The water had been treated however 
and was relatively free from impuri- 
ties. 

The condensate return line was 
installed to reclaim this water and 
return it to the main power house. 
This was accomplished by piping the 
overflow to a return pump which de- 
livered it to the return line. Makeup 
for the incinerator boilers is added to 
the collecting tank as needed. The 
hook-up, with the new deaerating 
heater, is shown by the drawing. 


WIRE WILL SECURE FUSE CLIP 


FUSE CLIPS sometimes fail to make 
good contact with the fuse ferrules, 
resulting in heating of the clips and 
drawing of the temper, which may 
result in poorer contact or needless 
blowing of fuses. By twisting a short 
length of about 18 gauge wire around 
the base of each clip, the tension of 
the clips and their hold on the fuse 
ferrules will be increased. 


TWISTED WIRE Fuse 


Length of twisted wire around base of clip will 
increase tension of fuse clip 
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CHUTE RACK STORES 
AND FEEDS WORK 


A total of 130 motor frames are stored in this 
chute rack preparatory to welding. Frames roll 
from rack onto a pneumatic-lift table (arrows) that 
automatically delivers them to stand in front of 
operator for job of welding |Westinghouse photo) 


HANDY DRILLING CLAMP 








ORWL TABLE 











By removing anvil end of ordinary steel clamp and 

welding on short section of steel pipe, a handy 

clamp car be constructed for drilling thin metal. 

This clamp furnishes full support to the metal and 
helps prevent its distortion 


TWO HELPFUL HINTS FOR RE- 
MOVING BROKEN BOLTS, STUDS 
By G. L. CROSSETT 


A KINK USED for removing broken 
bolts or studs below the surface is 
to insert a short pipe into the hole 
and weld the pipe, with weld rod in- 
side, to broken stud. This is also ef- 
fective on studs which are badly 
rusted. The heat developed by the 
are is sufficient to cause the stud to 
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Easy way to remove any broken bolts 


shrink slightly upon cooling. A pipe 
wrench can then be used for backing 
out broken stud. 


By W. E. WARNER 

HERE is another approach to the 
same problem. The contributor sug- 
gests getting a very thin sheet of 
copper and bush around the parts of 
the hole not covered by the broken 
bolt. Then fill up the space left be- 
tween the grooves of the bolt and 
the walls of the hole with machine 
oil up to the level where the bolt is 
broken. This is done to prevent the 
iron cement from joining to the walls 
of the hole. The space between the 
top of the bolt and the copper bush- 
ing should be filled with iron cement. 
Build up the iron cement to well 
above the top of the hole and insert a 
rod of iron or steel. Allow cement to 
harden for from 24 to 48 hours. The 
rod will then be firmly joined to the 
bolt so that it can be screwed out 
easily. 


HOMEMADE PIPE PLUGS 


WHEN A NEEDED size of pipe plug is 
not at hand, or when a pipe plug 
must be removed and replaced fre- 
quently, it might be well to make 
your own. A practical pipe plug can 
be made by threading one end of a 
metal rod of suitable diameter, then 














PIPE THREAD METAL ROD 











Homemade pipe plug helpful in pinch 


cutting to desired length. If the rod 
used is somewhat larger in diameter 
than the size required, this can be 
advantageous, since one end can be 
turned to proper size for threading 
while the larger, unthreaded portion 
will provide an ideal grip for a pipe 
wrench. 
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LEAKY PIPE OR SEEPAGE? YOUR 
WATER TESTING KIT WILL TELL 
YOU FAST 


By L. W. FITZPATRICK 


CONVENTIONAL water testing equip- 
ment for boiler and allied water treat- 
ment control can be used with success 
by the power plant maintenance en- 
gineer to determine quickly whether 
water leaks and seepage into a build- 
ing and ground area are caused from 
defective plant water-supply system 
piping. Nothing to buy; you just use 
what you already have. 

Water-supply sources are much 
like fingerprints, all different, and a 
plant source is definitely different 
from rain-water or overflow from a 
river. 

Comparatively rapid analysis of 
the plant source, matched against a 
sample from the suspected seepage 
or water puddle, quickly checks 
alkalinity, chlorides, and hardness 
and tells if they are one and the same 
water. Water passing through the 
earth to different localities in a plant 
area is not appreciably altered in its 
chemical composition from the origi- 
nal. 

During recent floods and rains in 
Missouri, a test was made of 18 
different water deposits in various 
locations in our plant which were 
suspected of being leaks. Seven were 
determined to be plant piping leaks; 
nine were overflow and seepage from 
the rivers; one was from a leaky sewer 
line from a softened-water depart- 
ment area; and one was from a spring 
that always before had escaped iden- 
tification and location, for we had 
believed it to be a continual seepage. 

It seems to me this procedure 
should have wide use in industry, for 
practically every plant already has 
the equipment and can use it to this 
additional advantage, saving lots of 
time and expensive digging. 


KEEP SWEATING PIPES AWAY 
FROM OTHER METALS 


WHEREVER possible, it is advisable 
to keep pipes subject to sweating 
separated from adjacent metal ob- 


DON'T PERMIT THIS - 
MOISTURE CAN 
COLLECT WERE \_ 





With pipe resting on metal tank, as shown, 
moisture accumulating at contact point might 
corrode both. Remedy:—Keep them separated 


jects. This will help minimize cor- 
rosion of both metals by preventing 
accumulation of moisture between 
the metal surfaces. The sketch shows 
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a typical situation where sweating 
could cause such corrosion. 


LEVEL YOUR DRILL 











A small level, taped to the case of an electric 
drill, will provide a level guide when drilling in a 
horizontal position 


PIPE CAPS 
ARE HANDY RECEPTACLES 














Pipe caps, in sizes above one inch, make handy 
receptacles for pipe thread compound, graphile 
bolt thread grease, etc., because their weight and 

shape make them rather difficult to overturn _ 


CROSS BARS ON WRENCH 
SAVE FINGERS 

By F. BESHENICH : 

IN PULLING down transformer jobs 

after assembly, a hazard presented 














Operator's fingers are spared possible injury by 
cross bars welded to wrench 
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itself for the assembler holding the 
lower nut on tie rods. These rods 
are tightened by pneumatic impact 
wrenches. 

To prevent the operator’s hand 
from becoming wedged between the 
end wrench and the transformer 
frame, cress bars were welded to the 
wrench. As a result, these bars hit 
the frame and protect the fingers of 
the man holding the wrench. 


“HUSHER” FOR OIL BURNERS 
PACIFIES NEIGHBORS 


By ARTHUR HOLT 


HAVE ANY readers ever wished 
they could silence noisy oil burners? 
If so, possibly our experiences in that 
line will interest them. 

Our boiler room is directly across 
the street from a hotel. When a cer- 
tain type of oil burner was installed 
in our plant by the owners, we re- 
ceived violent complaints from the 
hotel. It appeared we would have to 
keep the boiler room doors and 
windows closed all summer to avoid 
disturbing the hotel occupants. Need- 
less to say, this would have made the 
heat in the boiler room almost 
unendurable. 

We asked the representative of the 
oil-burner manufacturer if he knew 
any way to silence the burners. He 
replied he did not. 

In looking around for a way to 
tackle the job ourselves, our first idea 
was an enclosure built completely 

round the burners. However, a 
ood-sized opening for combustion 
lair would have been needed, and this 

















How the oil-burner “husher" wos built and used. A—Perspective view of shield. B—Plan showing how 





would have let the noise escape 
nearly as much as before. Therefore, 
a long air duct, reaching to some 
point far inside the building (so the 
noise would not carry outdoors) 
would also have been needed 

This idea was judged impractical 

first, because the boiler fronts 
were a maze of piping and conduits 
and an enclosure could not very well 
be fitted around them; and second, 
because the enclosures and duct 
would take up too much room and be 
too much in the way when it was 
necessary to repair the boilers or 
burners. 

So here’s how we solved our prob- 
lem: we made a _ sound-absorbing 
shield from angle iron and 12-gage 
steel as in A of the sketch. The entire 
inside of the shield was lined with 
sound-absorbing tile. 

When the shield was pushed up 
close to the burner as in B, we found 
the noise — particularly the irritat- 
ing high-pitched whine of the pri- 
mary air fan — was do deadened that 
it was no longer objectionable out- 
side the building. 

At first we were afraid the shield 
might restrict ventilation of the 
burner motor, damper motor, relays, 
and other accessories on the boiler 
front. and might cause them to over- 
heat. Accordingly we took tempera- 
tures of them with and without the 
shield in place. We found the shield 
did not cause them to heat per- 
ceptibly. This was explained by the 
current of air always flowing inside 
the shield on its way to the combus- 
tion air opening. 

The shield was not fastened to the 
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shield is used 
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boiler, but merely stood on the floor. 
When necessary to inspect or repair 
the burner, it was easily pulled out of 
the way. 


KEEP YOUR SMALL PARTS 
IN PLASTIC BOTTLES 


DISCARDED medicine bottles of the 
clear plastic type, having plastic stop- 
per caps, make handy containers for 
assortments of small drills, taps, 











You can quickly identify small parts in your tool 
box if you carry them in discarded plastic medi- 
cine bottles 


screws, nuts, washers, cotters, and 
the like carried in the tool box tray. 
Because the plastic is clear, the bot- 
tles permit the contents to be identi- 
fied without opening them. 


STEAM TRAP REPLACEMENT UNIT 


WHERE A NUMBER of steam traps 
of the same type and size are in use, 
simplification in replacement can be 
achieved and considerable time saved 
by arranging the trap connections 
according to a standard, as shown. 
This permits defective traps to be 
removed from the line and replaced 
with an identical standby unit, with- 
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By arranging trap connections according to a 
standard, defective trap can be removed and 
replaced with standby 


out the delay occasioned by ordinary 
replacement procedures, involving 
the assembly of trap, fittings and ac- 
cessories for each application. 
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Questions and Answers 





YOUR QUESTION about some 
problem in operation, mainte- 
nance or design will be pub- 
lished, signed only with your 
initials. 

Answers to your questions 
from other readers will be sent 
you as soon as received, then 
published as space permits, so 
that all may have the informa- 
tion. 





Q & A—THE POWER ENGINEER’S FORUM— 
HERE’S HOW IT WORKS 


You, too, answer questions 
from other engineers in the 
same way. You get paid well 
for published answers and also 
get the credit for knowing them. 

If other engineers help you 
solve your problem, you express 
your thanks, via the Q & A editor. 

Simple, isn't it? And effec- 
tive! Just ask engineers who have 
tried it! 








WHAT CAUSES THIS POINT 








Diagram from right-hand cylinder of twin Corliss Engine, actual size as it came off the indicator 


157 psig 
34 in. 


Steam Pressure at Boiler. . . 
Diameter (bore) of cylinder 
Length of Stroke. ..... 
Diameter Piston Rods 
Revolutions per minute 

Back pressure. 


Question No. 490 


WHAT CAUSES POINT ON 
STEAM ENGINE INDICATOR 
DIAGRAM? 


HERE IS an indicator diagram 
taken from a twin Corliss engine, 
right-hand cylinder, size 34 in. by 
48 in., driving a generator. What 
causes ‘the high point on the head end 
diagram? Is it serious? If so, how can 
it be eliminated? 

Information and dimensions are 
given with the card. The engine 
drives a generator whose nameplate 
gives rating of 2500 kva 
Michigan O.H.D. 


Editor's Note:—Rally ‘round, all ye old-time Corliss 
engine men!—and let's have a gam! Little did we 
think we'd see one of these cards again for Q&A 
comment. Yet everywhere we go we find the old 
reliable reciprocating steam engine still rendering 
what is called “yeoman” service in many industrial 
power plonts. It always surprises us. But they can 
make seme very low-cost kilowatt-hours when 
properly maintained and operated, especially if 


Throttle vaive 
Inside diameter feed pipe 
Outside diameter exhaust pipe 


Wide open 


Scale of indicator spring . . 
load. 


Generator nameplate rating 2500 kva 


you can use some of that beautiful 27-psi exhaust 
in processes. Right now many plants need every 
one of these engine kilowatts they can get. 

That head-end peak isn't too bad, seems to us, 
and not much adjustment is needed. Tell O.H.D 
how to get rid of it. We've already given him our 
ideas and we'd like to have you check them. The 
Q & A editor was vice-president in charge of 
wiping on one of these twin Corliss jobs, ‘way back 
in his youth, and thinks he remembers some of the 
old Corliss valve lore—to say nothing of all the 
good dope in Croft, Pickworth, Thurston, etc. 

Also, get out the crea tables and oil up the slide 
rule and check the horsepower for O.H.D. Thanks. 


Answer No. 485 


CAN VERTICAL STEAM ENGINES 
RUN WITHOUT CYLINDER 
LUBRICATION? 


Perkins Did it 


MY OWN EXPERIENCE has been 
only with steam turbine and Diesel 
generator units so I can offer no 
direct answer to this question. How- 
ever, the thought occurred to me 


that Ambitious Al, as well as some of 
your other readers, might like and 
be interested in a passage from an old 
book about an old, old timer and his 
steam engines. Please note the steam 
pressures this old boy was playing 
with some 125 years ago. The fol- 
lowing is from Robert H. Thurston’s 
book “A History of the Growth of 
the Steam Engine’’, published in 
1878. 

“As early as 1823, Jacob Perkins 
commenced experimenting with 
steam of very great tension. As has 
already been stated, the usual pres- 
sure at the time of Watt was a few 
pounds — 5 or 7 — in excess of that 
of the atmosphere. Evans, Trevithick, 
and Stevens, had previously worked 
steam at a pressure of 50 to 75 pounds 
per square inch, and pressures on the 
Western rivers and elsewhere in the 
United States had already been raised 
to 100 or 150 pounds, and explosions 
"e becoming alarmingly frequent. 

Perkins’ experimental apparatus 
consisted of a copper boiler, of a 
capacity of about one cubie foot, 
having sides 3 inches in thickness. It 
was closed at the bottom and top, 
and had five small pipes leading from 
the upper head. This was placed in a 
furnace kept at a high temperature 
by a forced combustion. Safety valves 
loaded respectively to 425 and 550 
pounds per square inch were placed 
on. each of two of the steam pipes. 

“‘ Perkins used the steam generated 
under these great pressures in a little 
engine having a piston two inches in 
diameter and a stroke of 1 foot. It 
was rated at 10 horse-power. ; 

“In the year 1827 Perkins had at- 
tained working peensaten, in a single- 7 
acting, single-cylinder engine, of up- 7 
ward of 800 pounds per square inch. 
At pressures exceeding 200 pounds © 
he had much trouble in securing effec- 
tive lubrication, as all oils charred 
and decomposed at the high tempera- 
tures then unavoidably encountered, 7 
and he finally succeeded in evading ™ 
this seemingly insurmountable ob- 
stacle by using for rubbing parts a7 
peculiar alloy which required no 
lubrication, and which became so 
beautifully polished, after some wear, 
that friction was less than when lu-’ 
bricants were used. At these high? 
pressures Perkins seems to have met 
with no other serious difficulty. He 
condensed the exhaust-steam and 
returned it to the boiler, but did not 
attempt to create a vacuum in his 
condenser, and therefore needed no 
air-pump. Steam was cut off at one- 
eighth stroke. 

“In the same year, Perkins made * 
a compound engine on the Woolf 
plan, and adopted a pressure of 1400 
pounds, expanding eight times. In 
still another engine, intended for a 
steam vessel, Perkins adopted, or 
proposed to adopt, 2000 pounds pres- 
sure, cutting off the admission at one- 
sixteenth, in single acting engines of 
6 inch diameter of cylinder and 20- 
inch stroke of piston. The steam did 
not retain boiler pressure at the 
cylinder, and this engine was only 
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rated at 30 horsepower.” 
ROBERT G. CrosBy, JR. 
Supt., Municipal Power Plant 
Gainesville, Florida 


Answer No. 488 


WHY USE STEAM TO OPERATE 
TURBINES? 


Comment by Evans 

TURBINES depend on expanding of 
steam with a consequent loss of pres- 
sure and heat to produce work. There 
are turbines that use air but air has 
to be compressed before it can be 
expanded to do work so the overall 
result would be more power to com- 
press air than power output from 
generator. Water can be used to drive 
a turbine but it delivers energy due 
to elevation head — only practical 
with large natural reservoirs with 
high head on turbine or water wheel. 
Chicago, Il. MELVIN EVANS 


Answer No. 489 


HOW TO MEET SHORT PEAK 
STEAM DEMAND 


Accumulator Might Be Too Expensive 

AN ACCUMULATOR seems to be an 
expensive manner to get the addi- 
tional steam generation capacity. At 
100-hp fired at 200 per cent rating, 
the steam output would be approxi- 
mately 6000 lb per hr from 1 boiler; 
therefore, assuming 1000 lb steam is 
produced by the other boiler for the 
one-half hour period on peak load 
and that you can use steam at 80 
psig instead of the 100 psig (an accu- 
mulator can only produce steam at a 
lower pressure than the boiler due to 
“flash steam principle’’) it would 
require a 900 cu ft vessel for a design 
pressure of 125 psig. The cost would 
be excessive; therefore, staggering 
operations or use of heat exchangers 
on waste hot water is recommended. 
Chicago, Illinois MELVIN EVANS 


How He Could Figure Accumulator 

IT WOULD SEEM that W.O.T. could 
use a steam accumulator to good 
advantage. An accumulator must 
consist of certain essential elements 
to produce a satisfactory result. The 
accompanying sketch shows one type 
of accumulator. 

The accumulator is charged by ad- 
mitting steam through the charging 
line. When main line pressure falls, 
outlet check opens and _ supplies 
steam to the best of its ability. The 
quantity of water in pounds required 
in the accumulator for heat storage 
may be calculated thus: 

w are. 
0.65 (t, ti 

W water in lb 

Ww weight of steam regenerated 

per time interval 

r = latent heat at average accumu- 

lator pressure 

t. and ¢, the boiling tempera- 

tures at the higher and lower 
pressures in the accumulator 
For example: 
Assume 1500 lb of steam at 110 psia 
95 psi gage 


mber, 


sy 1500 x 883 
0.65 (338.7 — 327.8) 
= Approx. 22,415 gallons of water 
required for the accumulator. 
This is a type example. W.O.T. may 
calculate his requirements. This ex- 
ample presumes a 5 lb pressure drop. 
W.O.T. may be able to stand a 10 
to 20 lb drop. 
Mt. Vernon, III. 


WwW 


ALBERT R. ECKERT 

















Accumulator connections 





THE DRILL WENT BACKWARD— 
THE DRILLER ALREADY WAS! 


By H. 8. McDERMID 


WHILE on an inspection trip around 
a big power house erection job, a ma- 
chine erector foreman’s attention was 
drawn to a circumstance that made 
him curious. 

A pipe fitter was engaged in install- 

ing permanent supports for large- 
sized pipe that had been supported 
on temporary hangers. The work in- 
volved the drilling of bolt holes 
through members of the structural 
steel of the building frame. It was 
being done with the old-fashioned 
hand drilling ratchet and an “old 
man.” 
The driller was comfortably seated 
astride the member he was drilling, 
with his drill feed screwed up tight, 
blissfully rocking back and forth to 
work his drill ratchet, pausing oc- 
casionally to tighten his drill feed. 

But to the foreman’s amazement, 
he was running the drill BACK- 
WARD! 

The job was none of the fore- 
man’s business, for the workman be- 
longed to another division. But the 
job looked so bad that the foreman 
stopped anyhow and, somewhat em- 
barrassed, called the driller’s atten- 
tion to his mistake. He got this reply: 

“Oh H--1, that don’t make a 

bit of difference. I’ve 
got a reversible ratchet!” 
And the driller went on plugging 


away as unconcerned as could be. 
The foreman pulled in his neck and 
went on about his business, willing to 
let the cocky fellow suffer as much as 
he liked, if the dumb bunny wanted 
to do so, knowing he could do little 
harm anyhow. But he quietly noted 
the man several times later as he 
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went by. The man kept blissfully at 
his job, still running his drill back- 
ward, until, believe it or not, he wore 
a hole through a half-inch of struc- 
tural steel with an 11/16 in. drill! He 
finally got his pipe hanger bolted up 
and actually seemed “‘as happy as if 
he had good sense.” 

All the foreman could think of to 
say was “It takes all kinds of people 
to make a world.” 





LETTERS TO THE EDITORS — Continued from page 55 


automatic. Overload protection is 
then secured by protecting each 
feeder circuit (referring to small man- 
ufacturing plants) and installing be- 
tween the bus and the alternators a 
reactor of suitable capacity. Many 
consultants do not consider it wise to 
dump the whole load, merely because 
of a feeder fault. This practice creates 
a great disturbance and stress on the 
generating unit as a whole, as well 
as losing the total plant load. 

Not all alternators are operated 
with grounded systems, as outlined in 
the article. Nor are all protected with 
reverse power relays. Alternators in 
hydro stations can be deliberately 
motored, and their excitation regu- 
lated so as to control, in part, power 
factor on the particular loop they 
feed into. The alternator then be- 
comes, in fact, a synchronous con- 
denser. The main trouble with over or 
under excitation in the alternators of 
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a generating station, is the loss of 
power in circulating current thru the 
bus and armature leads. This power 
loss while not registered on the board 
as kilowatts, is a definite loss. 

The great majority of small plants 
have manually operated main break- 
ers, and much care should be exer- 
cised to see that such breakers are 
maintained in the best condition. 
Breakers should be adjusted, if pos- 
sible, so that each breaker has the 
same contact point in relation to the 
position of the operating handle as 
the other breakers. It is disconcert- 
ing, even to an experienced operator, 
to have a set of breakers, each of 
which makes contact at a different 
handle position. Correct phasing be- 
comes difficult, especially when gen- 
erating units are not operating cor- 
rectly, or when load conditions are 
causing speed disturbances. 

Pawling, N. Y. WILLIAM SHEFFER 
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Fig. 1. Map of Southwest Iceland. Elevation diagram of River Sog Hydroelectric Development shown in inset 


Iceland Builds New Hydroelectric 
Plants Underground 


Considerable interest was aroused by the article entitled Underground 
Hydroelectric Plants, in the December 1950 issue of POWER ENGINEERING. 
To supplement that article, here is some information on new underground 
hydroelectric plant construction in Iceland, specially obtained from that country 
for POWER ENGINEERING by a Universal Trade Press Syndicate correspondent 


HYDROELECTRIC  develop- 
ment, to produce 86,150 hp, and 

jointly owned by the municipality of 
Reykjavik and the Icelandic state, is 
under construction and expected to 
be in operation by December, 1952. 
The River Sog Hydroelectric Devel- 
opment (Sogsvirkjun) is located about 
28 miles east of Reykjavik, the capital 
of Iceland, and is built on the Sog 
River between Lake Ulfijotsvatn and 
Lake Alftavatn. A gross head of 288 
ft exists between the two lakes, of 
which 184 ft, concentrated in three 
waterfalls below Lake Ulfijotsvatn 
can economically be used in under- 
ground hydroelectric plants. 

These include: Ljosafoss Falls 
which has already been developed 
and producing 20,150 hp; Irufoss 
Falls and Kistufoss Falls, the latter 
pair to produce 66,000 hp jointly in 
one power station, distributed among 
three hydroelectric generating units. 
Work on the present extension began 
in October, 1950 with two units 
planned to be installed during the Fig. 2. Perspective drawing showing Irufoss-Kistufoss dam and surface constructions when completed. A 
first construction stage. The cost of bridge to be built above the dam is no? shown 
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Fig. 3. View of hoisting pit leading down to 
irufoss-Kistufoss powerhouse. Shows rock forma- 
tions which must be blasted through 


the power plant excluding the high 
tension line to Reykjavik and the 
main transformer station is estimated 
to be about $6,400,000 or about $145 
per rated horsepower. After the third 
unit has been completed, the cost is 
estimated to be about $120 per rated 
horsepower, or a total of $8,000,000. 

The development is designed for 
utilization of 5300 cfs of water dis- 
tributed among the three units. The 
intake dam, including bottom outlet 
and spillway sections, is built of rein- 
forced concrete and erected just 
above Irufoss. The western bank 
abutment, however, will be con- 
structed as an earth dam with a 
tightening core of reinforced con- 
crete. The water intake for the power 
station with trash-racks and by-pass 
for ice is located close to the dam 
on the eastern bank. From the intake 
will be blasted three slanting tunnels 
with reinforced concrete and plate 
steel pipe linings leading down to the 
turbines. 

Access to the power station is ar- 
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Fig. 4. Irufoss-Kistufoss power plant sections 


ranged through a vertical shaft with 
an open hoisting pit and crane for 
handling the machinery. In order to 
obtain information on the rock con- 
dition and whether linings would be 
necessary, several test drillings and 
blastings were made. The construc- 


tion work is being done by the Foss- 
kraft firm in Reykjavik. The turbines 
are purchased from the Karlstads 
Mekaniska Werkstad firm in Sweden 
and the generators, transformers and 
other electrical equipment from West- 
inghouse Electric Corp., U. S. A. 





SUPERSONIC-RADIOGRAPHIC 
INSPECTION 


By HERBERT R. ISENBERGER 
St. John X-Ray Laboratory 
Clifton, New Jersey 


MUCH HAS BEEN written in recent 
years about supersonic testing', so 
that the readers of this Journal are 
acquainted with this method as well 
as with radiographic inspection *. 
Both methods have their advantages 
‘and shortcomings. Supersonic testing 
is faster and cheaper than radiog- 
raphy, but its results are not as 
reliable. Applied together, they tend 
to give as nearly perfect results as 
can be expected. This may be best 
shown on hand of some actual ex- 
perience. 

The problem was the examination 
of some 650 linear feet of butt-weld- 
ing, longitudinal and girth seams, in 
16 pressure containers, about 9 ft 
long with an outside diameter of 7 ft 
6 in. The wall thickness was \4 in. 
low carbon steel. All welds were 
tested by the supersonic method, and 


with Supersonic 


! Benson Carlin, Testing Welds 
7, June 1948, 


Waves B ig Welding Journal, Vol 
p. 438-40 

2St. John and Isenberger, Industrial Radiology 
John Wiley & Sons, New York, 2nd Edition, 1943 


the results were marked on blueprints 
for each container. 

Upon completion of the supersonic 
inspection, the most defective por- 
tions of the welds were singled out 
for radiographic check. Altogether 
about 10 per cent of the welded 
seams had to be radiographed. 

Of this amount about 20 per cent 
showed a continuous lack of fusion 
throughout the length of the film 
(10 inches), whereas supersonic in- 
dicated the longest continuous defect 
to be but 3 inches. A typical illus- 
tration of this is shown herewith 


where the supersonic picked out a 2- 
in. section between 5214 and 54%, 
but the defect is clearly visible for 
the full 10 in. of the film. 
On the other hand, in about 10 
per cent of the radiographed portions 
where the supersonic inspection in- 
dicated serious voids, no defects or 
only minor ones showed up. 
Thus it appears proper to check 
large irregularity showing on the 
reflectoscope screen by a _ radio- 
graphic exposure, in order to make 
sure that (1) a serious defect exists, 
and (2) what kind of defect it is. 


Radiographic record of longitudinal seam showing defect the full 10-in. of the film but where the super- 
sonic picked out only a 2-in. section between 524 and 54 in. 
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BOKARO 
(Continued from page 61) 


former is connected through a 138 kv, 
3500-kva oil circuit breaker to the 
138-kv bus 


Excitation System 
Each generator is excited by a 220- 
kw, 250-v exciter which is directly 
coupled to the generator shaft. This 
exciter in turn is excited by a 4.4-kw, 
250-v pilot exciter, which is also di- 
rectly driven by the shaft. The exciter 
leads are connected to the generator 
field through a DPST electrically 
operated, non-automatic, air circuit 
breaker. The generator voltage is con- 
trolled by an indirect acting, exciter- 
field-rheostatic-type voltage regula- 
tor. This regulator operates the motor 

driven exciter field rheostat. 


Station Auxiliaries 

Each generating unit is provided 
with a 3150-v and a 400-v station 
auxiliary bus. The 3150-v bus de- 
rives its power directly from the gen- 
erator through the 5000/6250-kva, 
13,200 /3150-v transformer. The 400-v 
bus in turn derives its power from the 
3150-v bus through the 1250-kva, 
3000/400 v transformer. These two 
unit busses serve all the auxiliaries for 
their respective generator units. 

In addition to the normal auxiliary 
supply there is a 5000/6250-kva, 
138,000/3150-v reserve transformer 
which is connected directly to a 
breaker on the 138-kv bus. This trans- 
former is connected to the reserve 
3150-v bus. This reserve bus supplies 
power to the station essential auxili- 
aries such as coal handling, ash han- 
dling, fire pumps, etc. In addition, 
this bus provides standby and start- 
ing-up power to each 3150-v unit 
auxiliary bus and serves the 1250 
kva, 3000/400-v reserve  trans- 
former. This reserve transformer, in 
turn, supplies 400-v power to 
the station essential auxiliaries and 
standby power for each 400-v unit 
bus. If loss of voltage occurs on any 
one of the unit 3150-v busses, the 
load is automatically transferred to 
the reserve bus. 

All of the auxiliaries of this plant 
are electrical. The larger essential 
motors, 200-hp and above, are 3000 v 
and each is connected to an indi- 
vidual electrically operated air circuit 
breaker on the 3150-v bus. All 
other motors '4-hp to 200 hp are 
380 v. The larger of these 380-v 
motors are connected to individual 
electrically operated air circuit break- 
ers on the 400-v bus. The smaller 
380-v motors are served from the 
400-v bus in groups, each group mak- 
ing up a motor control center. 

The coal handling system motors 
are all 380-v and are served from a 
double ended, 1500-kva, 3000/400-v 
unit substation. 


Transformers 
Each 65,000-kva generator trans- 
former is provided with two 2% per 
cent rated kva taps above and below 





Main power transformers, 3— Genera! Elec- 
trie Co, pone wn 65,000 KVA, forced-oil water 

two winding type, 138 KV grounded wye, 
13.2 KV delta, 50 cycles, outd: ae 
Station service reserve tra 
General Electric Co. te omy $000 16250 
KVA, self-cooled/forced cir cooled, two winding 
type, 132 KV delto—3.15 KV wye, 50 cycles, 
outdoor. 
Station service transformers, 3—General 
Electric Co. Three-phase, 5000/6250 KVA, self- 
cooled/forced air , two winding type, 13.2 
KV delta—3.15 delta, 50 cycle, outdoor. 
Station service transformers, 4— General 
Electric Co. Three-phase, 1250 KVA, pyranol, self- 
cooled, two winding type, 3150 V delta— 
400Y/230V grounded wye, 50 cycle, indoor. 
Oil circuit breakers, 11— General Electric Co. 
Outdoor type, 138 KV, 1200 amp, 3500 mva. in- 
terrupting capacity, pneumatically operated, 5 
cycle interruption, 20 cycle reclosure, 3-pole. 

itch 34—General Electric 

Co. Horn gapped, electrically operated, outdoor 
air type, 161 KV, 600-amp, triple pole single 
throw. 
Outdoor Substation, 1—General Electric Co. 
Metal clad switchgear, Indoor, 4— General 
Electric Co. 3150 V, 3-phase, 50 cycle, equipped 
with magne-blast type circuit breakers rated at 
5000 V, 1200-amp. and with a 150,000 KVA 
interrupting capacity. 





ELECTRICAL EQUIPMENT AT BOKARO STATION 


Metal enclosed switchgear, 4— General Elec- 

tric Co. Deadfront, draw-out a type, 600 V, 

2000- ag ond 600 omp., 3-phase, 4-wire, 

50 cycle. 

Duplex control switchboard, 

Glectric Co. 

Station service switchgear, 28—Genera! 

Electric Co. 400Y/230-V, grounded wye cab- 

inetrol type. 

Storage battery control cubicle, 1 — Genera! 

Electric Co. 

Generator excitation switchgear, 3—Gen- 

eral Electric Co. 

Generator surge protective equipment, 3 

— General Electric Co. 

Coal handling load center, 1— General Elec 

tric Co. 

Generator bus and ground 

General Electric Co. isolated phase bus duct and 

distribution transformer type neutral grounding 

with resistor 

Storage bettery, 1—General Electric Co 

250-V, 800-amp-hour (8 hour basis). 

Battery charging m-g sets, 2—EFlectric Prod- 

ucts Co 

Automatic telephone system, 1—Indio 

inter-communication system, 3—Gai-Tronic 
orp. 

Fire alarm system, 1—Auto-Call Co. 

Annuneciators, 3—Auto-Call Co 


1—Genera! 


ent, 3— 











normal high voltage with a manual 
no-load tap changer. These trans- 
formers are located in the outdoor 
substation. The three unit 3150-v sta- 
tion service transformers are located 
outside the West building wall. 


138-KV Outdoor Substation 

The 138-kv outdoor substation is 
located on the West side of the power 
house and is remotely controlled from 
the duplex switchboard. A main and 
transfer bus arrangement is provided. 
The main bus is sectionalized through 
motor operated disconnecting switches 
so that one section of bus can be re- 
moved from service for maintenance 
and repair. A bus tie breaker is pro- 
vided. Any line breaker may be taken 
out of service for routine maintenance 
or repair and replaced by this bus tie 
breaker. 

Each breaker is provided with mo- 
tor-operated isolating disconnect 
switches. Each line breaker is also 
provided with a motor-operated 
breaker by-pass disconnect switch, 
which connects the line to the trans- 
fer bus. Each generator breaker and 
the reserve transformer breaker are 
also provided with a motor operated 
disconnect switch which connects the 
breaker to the transfer bus. The mo- 
tor operated disconnects are inter- 
locked with their respective breakers 
to insure proper operation. 

The two 138-kv buses and cross 
buses are supported by overhead steel 
structures using strain buses. All 
buses and switches are kept close to 
the ground to facilitate inspection 
and maintenance. Ground wires are 
extended overhead, over the main 
buses to provide for lightning protec- 
tion. Three station type lightning ar- 
restors are also connected to each 
outgoing line. 

All the 138-kv breakers are oil in- 
sulated and have pneumatically op- 
erated mechanisms. Each breaker is 
equipped with six (6) standard bush- 
ing current transformers for relaying. 


In addition, each feeder breaker has 
two (2) additional metering accuracy 
bushing current transformers for me- 
tering and one (1) bushing potential 
device for synchronizing. 

For relaying and metering three (3) 
single phase potential transformers, 
rated 500 volt ampere, 138,000 /80,- 
500 — 67/115-v are connected to 
each section of the 138-kv main bus. 
The operation of this outdoor substa- 
tion is controlled from the duplex 


switchboard in the electrical control 7 


room. 


Relay Protection 
A separate differential protective 
scheme is for the generator, 
main step-up transformers, and the 
3150-v station service transformers. 
With this method high speed tripping 


and selectivity is insured. The gen- * 


erator is protected by high speed 


product restraint differential relays. © 


For backup protection voltage re- 
straint over-current relays, 


voltage, are used. The main step-up 
transformer banks and-the 3150-v 
station service transformers are pro- 
tected by harmonic current restraint 
percentage differential relays. The 
two types of restraint present in these 
relays prevents tripping on magnetiz- 
ing inrush current and heavy through 
currents. For backup protection of 
the transformers, inverse time induc- 
tion overcurrent relays are provided. 


The 138-kv outdoor substation bus is 7 


protected by high speed differential 
voltage relays which operate in from 
two to three cycles. Each 138 KV 
feeder is protected against phase to 
phase and three phase faults by direc- 
tional distance impedance relays, and 
against phase to ground faults by 
directional ground relays. 

The 3000-v motors are provided 
with thermal relays for indicating an 
overload on an annunciator and short 
circuit protective relays for tripping 

(Continued on page 110) 


November, 1951—POWER ENGINEERING—Chicago, Illinois 89 


which © 
trip only on a high current and low 7 


| 
| 


? 





3 
: 


Meu 


ENGINEERING BOOKS 


Essentials in Problem Solving, by Zuce 
Kogan; 80 pages; size 5 by 8 in.; cloth 
bound; published by Zuce Kogan, 724 
Sheridan Road, Chicago 13, Illinois. $3.00 

Here is an unusual and thought-provok- 
ing book especially so for engineers. The 
author is himself a successful consulting 
engineer, with long experience in solving 
engineering and business problems for his 
clients. All engineers are primarily prob- 
lem-solvers, with their own individual 
methods of attacking problems. Mr. Kogan 
has attempted in his own thinking to de- 
termine whether or not any general prin- 
eipk s ot probl m-solving exist and to set 
them down in this boo 

He shows how simple procedures ex- 
pressed in terms of general principles 
helped him solve very difficult problems 
He shows how procedures can be 
used in various fields of science, engineer- 
ing fact, in all human af- 
fairs 


these 


business ir 


In summary, the essential in problem- 
solving is: If you do not have a specific so- 
lution to a specific problem, then general- 
ize the problem and attempt to match it 
with a general solution, principle or ap- 
proach. The author discusses personal fac- 
tors, scope factors and look-further factors; 
processing the problem; and various im- 
plications of the application of problem- 
solving principles. 

The importance of Mr. Kogan’s discus- 
sion is not in telling the reader many 
things he does not know, but rather in 
leading him to attempt development of 
fundamental principles from things he al- 
ready does know. Every engineer at one 
time or another uses one or more, or per- 
haps all, of the specific methods of prob- 
lem solving. He often knows how others 
have solved similar problems. He remem- 
bers or has records of how he has solved 
previous problems. But when new prob- 
lems arise, he usually concentrates on the 
detailed procedures rather than on the 
fundamental principles. 

Mr. Kogan shows him how dependence 
on such fundamental principles will enable 
him to find fast answers to problems, like 
pulling rabbits out of a hat. This is the way 
all the world’s great thinkers, in every 
field, have handled problems. 


What could be more “practical” than a 
book that, by making you think, helps you 
to get better, faster solutions to your 
everyday problems? That’s what this book 
does. 


Instrumentation for the Process In- 
dustries Proceedings of the Fifth An- 
nual Symposium on Instrumentation for 
the Process Industries, 1950, conducted 
by the Departmerit of Chemical Engineer- 
ing, Agricultural and Mechanical College 
of Texas; 64 pages; illustrated; 844 by 
11% in.; paper bound; published by In- 
struments Publishing Co., Pittsburgh 12, 
Pa.; 1951; price $2.50 postpaid. 

If printed in regular textbook size and 
in textbook-size type instead of the rather 
small type, this would be a volume of 
about 200 pages. On a basis of wordage, 
therefore, it is well worth $2.50. 

There are ten papers, on subjects rang- 
ing from laboratory automatic analyzers 
to power-plant automatic control. The 
broadest subject is Economics of Instru- 
ments by John Lynch, President of La 
Gloria Corp. Several papers are rather 
narrow but will appeal to instrument spe- 
cialists. A most informative feature is the 
verbatim - 7 of the Questions and An- 
Swers perioc 


8. 





Obituaries 


WILLIAM A. CORYEA 


WILLIAM A. CORYEA, a project 
manager of The Rust Engineering 
Co., died at his home, in Mt. Lebanon, 
near Pittsburgh, Penn., on August 
13 after an illness of many months. 
Aged 58, he was considered a national 
authority on paper mill and on power 
plant design and construction for the 
steel and other industries. 

He first joined the Rust organiza- 
tion at its Birmingham, Alabama, 
office in 1928. In 1936 he moved to 
the Pittsburgh office. In his 23 years 
with the company, he became one of 
its leading engineers, taking part in 
the design of many of the major 
paper mills and power plants now 
operating both in this country and 
abroad. 


WILLIAM C. JOHNSON 


WILLIAM C. JOHNSON, executive 
vice president of Allis-Chalmers 
Manufacturing Co., died July 26. He 
was a member of the firm’s board of 
directors and also a member of the 
executive committee of the board. 
In addition, Johnson served as chair- 
man of the board of Canadian Allis- 
Chalmers (1951) Ltd. 

Johnson was born in Birmingham, 
Alabama, on May 25, 1902, the son 
of E. Judson Johnson and Ida nee 
Hollingsworth Johnson. He attended 
grade school and high school in 
Birmingham and began his career in 
the electrical industry in 1920 as an 
apprentice for the Alabama Power 
Co. 


EDWARD L. MORELAND 


EDWARD L. MORELAND, ’07, retired 
Executive Vice-president of the Més- 
sachu.etts Institute of Technology, 
died at West Falmouth, Mass., on 
June 17, at the age of 65. 

Dr. Moreland was a native of Lex- 
ington, Va., and was educated at 
Johns Hopkins University and M.I.T. 
In addition to his association with 
the Institute, he was for many years 
a member of the engineering firm of 
Jackson and Moreland. During the 
years of his devoted service to the 
Institute from 1935, when he became 
head of the Department of Electrical 
Engineering, until his retirement as 
executive vice-president of the Insti- 
tute in 1950, Dr. Moreland’s wide ex- 
perience in engineering and his char- 
acteristic thoroughness and well-con- 
sidered judgment were of enormous 
value to Technology in almost every 
phase of its administration. Having 
served as head of the Department of 
Electrical Engineering from 1935 to 
1938, Dr. Moreland was then ap- 
pointed dean of engineering and 
held that post until his appointment 
as executive vice-president in 1946. 

WILLIAM E. HERB 

THE death of William E. Herb, 
aged sixty-one, Vice-President and 
General Sales Manager of Gifford- 
Wood Co., occurred suddenly Tues- 
day evening July 3, at the Columbia 
Memorial dospital, Hudson, N. Y., 
following several days of illness of a 
critical heart ailment. 

Mr. Herb, a graduate of Lafayette 
College, joined Gifford-Wood Co., at 
Hudson, N. Y., in July 1916. In 1925 
he became District Sales Manager of 
the company’s Pittsburgh branch 
office. 

In 1929, he was appointed Sales 
Manager of their Eastern Division 
with headquarters in the Graybar 
Building, New York City. 


On January 1, 1947, he became 
General Sales Manager of the com- 
pany. He was elected Vice-President 
in March of this year. 


PUBLICATION of Air Repair, a maz- 
azine devoted to the problems of air 
purification, is announced. The new 
magazine is the official publication of 
the Air Pollution and Smoke Pre- 
vention Association of America, a 44- 
year-old organization which moved 
its headquarters from Chicago to 
Pittsburgh last winter. Its offices are 
now located in Mellon Institute. 
Editor of Air Repair is Robert T. 
Griebling, a Fellow of Mellon Insti- 
tute and Executive Secretary of the 
Association. 

The first issue covers, in detail, 
the Association’s Annual Convention 
held in Roanoke, Virginia, and de- 
votes most of its 16 pages and photo- 
graphs to a report on the papers read 
at the Convention and articles on the 
officers elected for the coming year. 
At present four issues a year are con- 
templated, but as the Association 
grows it is planned to publish the 
magazine monthly. 


R. J. S. PIGOTT NOMINATED FOR 
1952 ASME PRESIDENT 


REGINALD J. S. Picott, director of 
the engineering division of Gulf Re- 
search & Development Co. of Pitts- 
burgh, a subsidiary of Gulf Oil Corp., 
has been nominated as 1952 presi- 
dent of The American Society of 
Mechanical Engineers. Mr. Pigott 
heads a slate of new ASME nominees. 

(Continued on page 97) 
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This is The BETZ 
INDICATOR, a 
monthly publication 
devoted to general dis- 
cussion of all water 
problems. It’s free. 
Write. 
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This puzzle may solve 


a plant puzzle for you! 


W ater for industrial use can... and 
usually does... pose an infinite 
variety of unidentical problems. 
Variables include the water itself, 
the plant equipment, the operating 
conditions and a host of other fac- 
tors. The proper approach to the 
solution of a water treatment prob- 
lem . . . however puzzling . . . is to 
engage specialists who provide an 
adequate and well-balanced program 


of scientific control. 


BETZ is a nationwide service organ- 


ization specializing in the solution 
of all water problems. We offer a 
complete water conditioning service 
that is scientifically correct— 
designed to help you maintain all- 
out production. If the results you 
are presently obtaining are not en- 
tirely satisfactory, let us explain 
how our specialized service can 
help you. W. H. & L. D. BETZ, 
Gillingham & Worth Streets, 
Philadelphia 24, Penna. In Canada: 
BETZ Laboratories Limited, 


Montreal, 1. 


BETZ 


BOILER WATER CONDITIONING * COOLING WATER CONDITIONING « INDUSTRIAL WASTE TREATMENT 
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om WATER- 


Raw water analyses often vary widely—from season to 
season and even from day to day. So may the demand for 
treated water in a modern power plant. AMBERLITE Ion 
Exchange Resins quickly solve both problems—give you 
the water you want from the water you have—without 


the use of evaporators. 


An adequate supply of highest quality, conditioned water 
is assured with AMBERLITE Ion Exchange Resins. Even 
when dissolved solids in the raw water are at a high level 
and peak output is required, ion concentration of the 
treated water can be maintained at 0.1 p.p.m. or less. 
Silica, carbon dioxide and hardness are almost com- 
pletely eliminated, often in one pass through one 


exchange column. 


For details about low-cost, silica-removing deionization, 
send for our bulletin on AMBERLITE lon Exchange Resins. 
Then discuss the AMBERLITE process with your consult- 
ing engineer or water conditioning equipment supplier. 
He'll be glad to help you choose the multiple-bed in- 
stallation or Monobed unit that suits your specific needs. 


Aupen.ite is a trade-mark, Reg. U. S. Pat. Off. and in principal foreign countries 


CHEMICALS FOR INDUSTRY 





ROHM ¢& HAAS COMPANY 


THE RESINOUS PRODUCTS Division 
Washington Square, Philadelphia 5. Pa. 


Representatives in principal foreign countries 





Standard Type E Turbine; 
£-116,5 through 500 hp, 
£-120,5 through 700 hp, 
E-125, through 1500 hp. 


E-116 Turbine with 
orifice governor. 


vertical oil-relay 
governor. 


£-116 Turbine, close- 
coupled gear; shaft 
governor. 


E-120 Turbine, close- 
coupled gear; shaft —_ 
ernor—generator dri 


M-25 Turbine, flexibly 
coupled, double-ended, 
paper-machine drive. 


Westinghouse General-Purpose Turbines can be supplied 
for mechanical or generator drive... either direct con- 
nected or geared... for condensing or noncondensing 
operation. This complete line... plus a nationwide staff 
of trained steam engineers, conveniently located sales 
offices, and service shops ... assures you of the correct 
solution to your steam-drive application problem. 

The single-stage Type E turbine, with designs for three 
basic classes of steam conditions, three wheel sizes and 
three standard governor types, provides in effect twenty- 
seven standard, economical variations to cover a wide 
range of applications. In addition, an almost limitless 
number of special applications can be met through the 
use of heavy-duty parts, and optional accessories. 

Geared-turbine drives are offered either flexibly 
coupled to accommodate either right- or left-hand geagt 
offsets, double-ended output shafts; or close- coupled 
(Gearturbines). Gearturbines are standardized ona single 
offset arrangement, affording utmost economy. 

Other types in the complete Westinghouse generale 
purpose turbine line include heavy-duty and multi-stagé 
units for applications requiring high temperatures and 
pressures, higher speeds, greater horsepower, extractiog 
for process applications, or higher efficiency than ~~ 
be had with single-stage machines. i 

The superiority of the Westinghouse line is the resu 
of over 60-years’ design, manufacture, and application 4 
perience. To get the benefit of this broad know-how, ca 
your nearby Westinghouse office, or write Westinghou 
Electric Corporation, P. O. Box 868, Pittsburgh 30, Pa, 

J-5053 


“ 


GENERAL-PURPOSE 
TURBINES 


November, 1951—POWER ENGINEERING—Chicago, Illinois 





#3 SEER RENTS alr “ott x 


Air erosion eliminator installed on C-3 
Cargo vessel. Perforated baffle plates 
in first condenser pass with collecting 
tubes and manifold are shown. 


ise / 
Which of These Useful First-Aid Items Does Your 


Plugs for Condenser Tubes 
e Use of right plugs will help 
keep condensers going until there is 
time for a complete overhaul. Con- 


Described below are seven steam condenser specialties 
developed by Conseco engineers to simplify mainte- 
nance and step up performance. 


Wizard Injector « Condenser 
tubes are subject to corrosion and 
erosion which may develop small 
leaks in the tube walls. To plug these 
leaks while the condenser is in opera- 
tion, Conseco has produced the Wiz- 
ard Injector. Operated by steam, 
this device introduces a special com- 
pound into the inlet circulating 
water which seals the leaks; avoids 
shutdowns between normal inspec 
tion and cleaning periods. 


Wizord Injector 


seco engineers have developed plugs 
of machined fiber which give full 
satisfaction. They are installed with 
light hammertap. 


Detect-A-Leak «+ To simplify 

tube testing, Conseco offers the 
Detect-A-Leak. It consists of a solid 
rubber plug for one end of tube, 
hollow rubber plug for opposite end. 
Leak in tube wall collapses rubber 
nipple on hollow plug. These de- 
pendable test kits available from 
stock in all standard sizes. 


Fiber Plugs 


Detect-A-Leak 


Air Erosion Eliminators « This simple apparatus, per- 
fected by Conseco, completely liberates air from water 
before it enters the tube. It consists of perforated plates which he a a 
induce turbulence in water as it passes through perforations; 6 Conce Gun « For cleaning inside 

tube surfaces of slime, algae or 


may be fitted in condensers having one, two or more passes. 


Flowrites «+ In installations 
where it is impractical to fit 
an Air Erosion Eliminator, air ero- 
sion of the tube inlets can be com- 
Sbated by the use of Flowrites, some- 
Itimes called “inserts” or “wearing 
sleeves.’’ They serve as replaceable 
wearing sections; are fitted to the 
Binlet ends of tubes for distances 
depending on length of attacked 
tube section. 





LL 


Flowrites of various sizes 


soft scale deposits Conseco recom- 
mends the hydraulically operated 
Conco Gun and Plug. Trigger releases 
a jet of water which forces a metal 
spring leaf plug through the tube. 
Plugs come in all standard tube sizes. 


Conco Gun and Plugs 


tems 1, 4, 5 & 6 in stock for all standard tube sizes. Items 2 & 3 MADE TO ORDER 


FOR QUICK DELIVERY, raw material held in stock 


WRITE FOR BULLETINS—It will pay you to get further information about 
these first-aids to continuous condenser operation. Check items of interest and 


we will send descriptive bulletins. 


CONDENSER 


SERVICE & ENGINEERING CO. 


HOBOKEN, NEW JERSEY 
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NEWS FROM THE FIELD | eee ee tee 
(Continued from page 90) €¢ q 


Director of engineering research 
of Gulf Research & Development 
Company since 1929, Mr. Pigott’s | 
professional record is a long and dis- 
tinguished one. 

Mr. Pigott holds more than 30 | 
patents on devices used in hydraulic | 
engineering, heating, oil production, | 
and instruments. He has written | 
more than 40 technical papers on | 
power station design, fluid flow, in- 
struments, vapor lock, lubrication, 
super-chargers, and aviation fuel and 
lubrication systems published in tech- 
nical and trade magazines (including 
Power Plant Engineering, now POWER 
ENGINEERING), in the proceedings of 
numerous technical societies, and in 
scientific handbooks. He has rendered 
extensive service as consulting en- 
gineer, as expert in patent litigation, 
and as designer of power and indus- 
trial plant projects. z 

Mr. Pigott was born at Wellington, Reading 
Shropshire, England, Feb. 4, 1886. 
He attended public schools in New F 
York, was graduated from DeWitt ql Why it pays you to install EYE-HYE 
Clinton High School in 1902 and re- It 
ceived a mechanical engineering de- Flexibility of Placement. Gage reading precisely where 
gree from Columbia University in i most convenient to see — even above the boiler, if 
1906. He received the University power plant arrangement indicates. 


N i 5. 
adel in 2966 ; : Easy, Natural Reading. Indication by column of liquid 


He has been associated with Inter- . Ass , , 
borough Rapid Transit Co.; New like the familiar conventional boiler water gage. 


England Engineering Co.; Reming- Sharp Visibili =T ia ea Ca . 

; . - p Visibility. Eye-appealing green indicating fluid, 
So, Conta tena tee — | illuminated to provide a sharp mistake-proof image. 
Co.; Gradon Manufacturing Co.; Scientific Accuracy. Relies on the positive law of phys- 


Stevens & Wood, Inc., and others. ics embodied in the U-tube manometer principle 


He became a junior member of The : : E 
} Simplicity. Smooth hydrostatic action—no mechan- 


American Society of Mechanical En- : : ‘ , 
gineers in 1912, an associate member ical working parts—no adjustments on location. 


in 1913, a member in 1918, and was : . a : ; 
eee & daesanie shalitay in 1938. Safety. Invites frequent reading —an aid to preventing 
He served as a vice president of water level accidents. 
ASME from 1936-1938. He was Easy Installation. Copper or steel tubing follows most 
chairman of the ASME Special Re i h f, 43 4 lizi i 

I SE a convenient path from temperature equalizing unit at 
search Committee on Fluid Meters |, iw un. eve.nve drum to desirable gage window location. 


from 1916-1946 and was responsible ‘ ' $ f 
for starting this committee; and wasa | Reliance makes a Low Maintenance. Scheduled cleaning only at infre- 


member of the main Power Test | complete line of quent intervals. Easy to blow down to insure clean 
Codes Committee and chairman of | Water Columns, lines. ‘ 
the Definitions and Values Com- | Water Gages and ; 
mittee from 1918-1946. He was presi- | other trim for ell Write for complete catalog information covering the” 
dent, of ISA in 1950. He is a member aniiiails Iasi’ died, many uses of EYE-HYE. 

cnn tons cnt Stame Xi sen ol sures. THE RELIANCE GAUGE COLUMN COMPANY, 5902 Carnegie Ave. 
fraternities. Cleveland 3, Ohio 

Regional vice presidents nomi- 
nated are: 

Willis Frederick Thompson, chief 
mechanical engineer, Westcott & 
Mapes, Inc., New Haven, Connecti- 
cut. 

Ernest Henry Hanhart, consulting 
mechanical engineer, Baltimore, Md. 

Ernest Stephen Theiss, assistant 
chief engineer, Davey Compressor 
Co., Kent, Ohio. 

Samuel H. Graf (renomination), 
director, Engineering Experimental 
Station, Oregon State College, Cor- 
vallis, Ore 

Nominated as directors-at-large: 

Albert Carl Pasini, superintendent, 


a — a » 
production department, The Detroit B re] : L € R Ss A F 3 T Y D E ¥ i Cc E Ss 


(Continued on page 118) 
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Licked! 


Fewer Clean-outs ..- 
Shorter Shutdowns 


Hard scale, formed on the trays of deaerating evap- 
orator preheaters, is no longer the big problem it 
used to be. 

In a large central station (name on request), the 
preheaters had to be cleaned every three weeks, and 
the units were completely shut down at that time 
from eight to ten hours. 

Then Worthington steam-jet deaerators were in- 
stalled—with a “blowdown” head designed by Wor- 
thington engineers. This special head allows the 
operator to remove harmful deposits at regular inter- 
vals while the unit continues in service. It also provides 
for simple and speedy acid cleaning of critical parts, 
when necessary, without even opening an access door 
or removing any parts from the unit. 


Compare The “Time-Outs”’ 

The Worthington unit, given a short blowdown 
once each shift, stays in continuous operation with 
maximum deaeration for periods of at least 8 months. 
When the acid treatment is given at the end of that 
period, the job is finished in under three hours. 

Compare this with the former record. Then—8 to 10 
hours outage every three weeks and labor by a crew of 
men. Now—with Worthington’s blowdown head— 
operation uninterrupted during regular short blow- 
down, with a shutdown for acid cleaning only once in 


almost a year, requiring only one man and three hours! 


Worthington Makes Deaerating Equipment News 

Developments like this, applicable to any deaerators 
aus under conditions of scaling, are typical of 

‘orthington’s engineering firsts in water treating 
and deaerating equipment. 

Worthington manufactures all of the equipment 
needed in a complete water treating installation. For 
further information on why there’s more worth in 
Worthington, address Worthington Pump and Ma- 
chinery Corporation, Steam Power Div., Harrison, N. J. 


WORTHINGTON 


Ejectors 


ate 
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eR 
—— 
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Water Treating Steam 
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"*CRUSHING’’ FACTS 


PE “o anLrushen 


(Taken From An Independent Survey) 


AC-7-C REDUCES 12" ROM COAL TO MINUS 1°—AT 550 TPH 


“Operating at 1O% Beyond Rated Capacity ... 
10% Under Power Capacity” 


Here’s the whole production story on this American AC-7-C, in- 
stalled in a South Carolina Power Plant... reducing 12’° ROM lumps 
to —1” at 50 tons per hour in excess of the factory-rated capacity 
—and doing it on only 90% of the potential motor load! 


Once again, the efficient American-originated Shredder Ring 
Crusher has proved its ability to produce more on lower power needs. 


Why not let us tell you the full story? Write for literature today. 


PULVERIZER COMPANY 
Originators and Manufacturers of Ring Crushers and Pulverizera 


1431 MACKLIND AVE. ST. LOUIS 10, MO. 
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@ at the New GADSDEN 
Steam Plant of the 


Alabama Power Company 


HAS BEEN 


It is the policy of Alabama Power 
Company to generate, transmit and 
distribute electricity to its custom- 
ers at the lowest cost consistent 
with good service. 


When designing the new 120,000 
kw. Gadsden Steam Plant, the 
Alabama Power Company, in keep- 
ing with this policy, incorporated 
proven engineering developments 
which contribute to economical 
power generation. High among 
these was REPUBLIC automatic 


boiler control. 





Two steam generators, each with a 
capacity of 600,000 pounds of 
steam per hour, and operated at 
875 psig. and 885°F, supply steam 
to the two turbines. Fuels used are 
natural gas or pulverized coal, 
either singly, or in combinations. 


Three of the coal feeders and Republic regulators 
serving one of the boiler units. The REPUBLIC control board is 
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MADE 


made up of one electrical panel, 
one recorder panel, and two com- 
bustion control panels per boiler. 
All panels are joined together to 
form one continuous board for the 
two boilers. The boilers are rubber 
mounted to reduce vibration, are 
gray in color, and lighted from an 
overhead canopy. 


The REPUBLIC combustion control 
system receives its initial impulse 
from the main steam line through 
the master controller which estab- 
lishes a pneumatic loading pressure 
proportional to the boiler load. The 
loading pressure is transmitted to 
the variable speed coal feeders, 
and to the gas flow valve when 


=_eTute elle OG @ 


C: Ot + Ft an 


-_— 


66 @ 


€ @ =] 


i = 


te nen 


sc: 


On this Republic control board are mounted all gauges, meters and controls 
for operating each of the two boilers and their auxiliaries. 


burning gas in combination with 
coal. This pressure is also trans- 
mitted to the air flow regulator. A 
corrector regulator provides means 
for maintaining the proper steam 
flow air flow relationship. Provision 
has also been made for manually 
adjusting this ratio from the boiler 
panel. 


Air flow and furnace pressure are 
regulated by hydraulic coupling 
speed, but fan damper controls are 
provided for use at extremely low 
loads, when the fan speed would 
be reduced below 30% of the 
motor drive speed. 


The boiler feedwater pumps are 


equipped with REPUBLIC auto- 
matic minimum flow hand reset 
valves. These valves open when the 
flow through the pumps is 150 gpm | 
or less and by-pass this amount of = 
water to the deaerating heater. : 


The REPUBLIC feedwater regu- 
lator is located on the operating | 
floor and can be manually operated 7 
during emergencies from the boiler 
control panel. The valve control is © 
pneumatic, single element, but the © 
valve is operated by a hydraulic 7 
cylinder. 

For complete information on 
REPUBLIC automatic boiler contro} 
write for Data Book No. S-21. 


REPUBLIC FLOW METERS CO. o 2240 o1venser rariwar -cnicaco 47, 1uimors 
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BRIDGEPORT BRASS COMPANY 


CONDENSER AND HEAT EXCHANGER TUBE EDITION 





~ Copper ALLOY BULLETIN 





J oRass 
“Bridgep rt” MILLS IN BRIDGEPORT, CONN. AND INDIANAPOLIS, IND.—IN CANADA: NORANDA COPPER AND BRASS LIMITED, MONTREAL 








PROPERTIES OF 90-10 CUPRO NICKEL 
As Compared to the 80-20 and 70-30 Alloys 


Government restrictions for nickel 
often require the replacement of 80-20 
and 70-30 Cupro Nickel condenser and 
heat exchanger tubing with 90-10 Cu- 
pro Nickel or alloys containing no 
nickel. Fortunately, the addition of 1 
to 1.75% iron to 90-10 Cupro Nickel 
alloy has greatly improved its resist- 
ance to impingement corrosion and 
general corrosion from saline cooling 
waters, so that it compares favorably 
with 70-30 cupro containing 0.5% iron. 

In answer to many requests for data 
regarding the physical properties of 
90-10 Cupro Nickel, we have compiled 
a table covering the available informa- 
tion on the physical and mechanical 
properties of this alloy and 70-30 and 
80-20 Cupro Nickel alloys. 


Effect of Nickel Content 


From a mechanical standpoint there 
among these alloys 
content, the 


are differences 
The higher the nickel 
stronger and harder the alloy. 

There is no appreciable difference 
in density or coefficient of expansion 
among all three. However, there is a 
considerable difference in thermal 
conductivity, with the 90-10 alloy be- 
ing about 50% higher than the 70-30. 
The same is true for the thermal ca- 
pacity. The thermal differences are not 
significant in affecting heat exchanger 
design, as recognized by those most 
familiar with the calculation and meas- 

) urement of heat transfer rates. 

There is some difference in electri- 
cal resistivity or conductivity which is 
significant in resistance welding tech- 

pniques. Although no published data 
‘are available on the resistance and 
metal arc welding properties of 90-10, 
reports from the field indicate that this 
alloy yields good to excellent welds. 

90-10 Cupro Nickel is being used in 
place of 70-30 Cupro Nickel in the 
manufacture of Duplex Tubing. The 
most popular combinations involve 3S 
aluminum, stainless steel and low car- 
bon steel-lined or clad with 90-10 Cu- 
pro Nickel. 


102 





TABLE Il 


COMPARATIVE PHYSICAL AND MECHANICAL PROPERTIES 
OF CUPRO NICKEL ALLOYS 


70-30 
Commercial 


ANALYSIS Nominal Limits** Nominal 


Commercial 
Limits** 


90-10 
Commercial 


Nominal Limits** 





80% 
20% 


66 min. 
29 min 


Copper 70% 
Nickel 30% 
Iron 

Zine 

Lead 
Manganese 
Tin 


33 ma) 


0.05 max 
1.0 max 
1.5 max. 


19 min 
0.6 max. 


23 max 


1.0 max 


05 max 


1.0 max 
1.0 max 


90% 
10% 11 max 
1.0 max. 
1.0 max. 
0.05 max. 
1.0 max. 


9 min. 





70-30 


MECHANICAL PROPERTIES Soft 


(a) Tensile Strength, 1,000 psi 
(b) Yield Strength, 1,000 psi 
{c) Elongation in 2 inches ‘ 
(d) Contraction in Area % 

Rockwell Hardness, F scale 
(e) Rockwell Hardness, B scale 
(f) Elastic Limit psi 
(g) Modulus of Elasticity 

in Tension, psi 


BR4 
64-69 


22,000,000 


PHYSICAL CONSTANTS 
Density at 68°F, Ibs./cu 
Specific Gravity 
Melting Point °F 


in. 0.32 
8.94 
2260°F (1240°C) 


Liquidus 2 
2140°F (1170°C) 


Solidus 


THERMAL 
(a) Coefficient of Therma] Ex- 
F from 68°F 
9.0 x 10-" 
> from 20° to 300°C 16.2 x 10-" 
(b) Thermal conductivity at 
68°F Btu/sq. ft./ft./hr F 17 
(c) Calories /em*/cem/see/°C 
20°C 0.07 
(d) Therma! capacity (spec. heat) 
@ 68°F 0.09 Btu. /Ib./°F 
@ 20°C 0.09 cal./gm/°C 
ELECTRICAL 
(a) Resistivity, ohms/mil foot 
@ 68°F (annealed) 
(b) Conductivity, % 1.A.C.S. 
@ 68°F (annealed) 
(annealed) megmho-cm? 
@ 20°C 
(c) Resistivity, microhm 
centimeters @ 20°C 
(annealed) 37 
Color White Silver 
FABRICATION PROPERTIES 
Cold working 
Hot working 
Hot working Temp. °C 925-1000"°C 
Hot working Temp. °F 1700-1900° F 
Machinability rating (d) 20 
Soft soldering Excellent 
Silver soldering Excellent 
Oxyacetylene welding Good 
Carbon are welding Fair 
Resistance welding Excellent 
Metal are welding Excellent 
Polishing Good 
Annealing temperature 1250-1600° F 


Good 


Good 








SPECIFICATIONS—TUBE 

ASTM-B 111-49 

MIL-T-15005 Amend. 4 

J. S. Navy 44T 39a 
MIL-T-16420 (Ships) 1 July 1951 
(Supersedes 44T 40a) 


ASTM-B 111 


*Data incomplete. 
**A.S.T.M. Specifications 


80-20 


Soft 


49 
i4 


40% 
. 


F 71 
B 25 


11- 


20,000,000 


0.323 
8.94 


90-10 
Hard 


60 


Hard 


F 107 
B 81 


64-78 


0.323 
8.94 


2190°F (1200°C) 2090°F (1145°C) 
. . 





16.4 x 10-* 


Dull White Silver 


900-1010°C 
1650-1850° F 


-49 


9.1 x 1 


>] 


0.09 


0.038 


)-" 9.3 x 10-8 
16.7 x 10-8 


Pink Silver 





Good 
Good 


20 
Excelle 
Excelle 

Good 
Poor 
Good 
Good 
Good 


1200-160 


Good 
Good 
850- 950°C 
1550-1750° F 
20 
nt Excellent 
nt Excellent 


. 

* 

. 

. 
Good 


0°F 1150-1600°F 


ASTM-B 111-49 
MIL-T-15005 Amend. 4 
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these steam traps 
won't freeze wp! 


i 
I 
i 
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Freeze-ups of outdoor steam traps in winter weather 

often cause production delays. Don't take 

that chance... especially when it’s so easy to install Yarways, 
the steam traps that won't freeze up. 


They won't freeze because condensate does not accumulate. 
The only moving part—a little valve—is continually testing for condensate, 
discharging it as soon as it forms. There’s never anything to freeze. 


Other reasons why over 750,000 Yarway Impulse Steam Traps 
have been sold—they get equipment hotter, sooner; light weight; 
small size; easy to install and maintain; 

good for all pressures; made of stainless steel. 











More than 200 industrial distributors 

sell Yarway Traps and Strainers. See your nearest 
one today. For name, and free 24-page 

Steam Trap Book, write... 


YARNALL-WARING COMPANY ; 


114 Mermaid Ave., Philadelphia 18, Pa. w ; 
the steam trap designed 
with more production in mind 
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This Bailey Boiler Control 
Panel insures high efficiency 
in the use of Fuel-Dollars at 
a Western Chemical Plant. 


What's Your Fuel-dollar Efficiency? 


A dollar’s worth of fuel has the same potential industrial centers than those of any other 
energy, no matter who’s boiler it fires. But how manufacturer of boiler control systems; you 
much of the energy actually gets converted to get prompt, experienced service with a min- 
a usable form depends on how you operate imum of travel time and expense. 


your boiler. 
. e 


That’s where Bailey Controls can help. And, “ =a 
. Ss i E For better fuel-dollar efficiency — for more 
here’s why, we believe, you'll get better fuel- 7 
Hage : : power per fuel-dollar, less outage and safer 
dollar efficiency with Bailey: : ie 7 

: ; working conditions, you owe it to yourself to 


1. Complete Range of Equipment—fully _ investigate Bailey Controls. Ask a Bailey En- 
co-ordinated. You need never worrv that gineer to arrange a visit to a nearby Bailey in- 
a Bailey Engineer's recommendation is _ 8tallation. We’re proud to stand on our record: 

slanted in favor of a particular type of “More power to you!” 

equipment, just because he has a limited 

line to sell—or that Bailey will pass the 

buck for efficient control; we offer complete 


boiler control systems. 


2. Engineering Service—backed by experi- 


ence. No other manufacturer of instru- 


er tte nsereses egepeipbemiattny<i 
_ - 5 


ments and controls can offer as broad an 
experience, based on successful installations 
involving all types of combustion, flow 


IVANHOE ROAD 
10, OHIO 


measurement and automatic control. 


3. Direct Sales-Service — conveniently lo- 
cated near you. Bailey Meter Company’s 
Sales-Service Engineers are located in more 
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DIAMOND 


SOOT BLOWERS 


Meet the challenge of 


The greater emphasis being placed on high bailer 


availability indicates the equal importance of high soot 
blower availability. The first can be limited by the second. A \ A | l A K 


No other power plant equipment takes the "beating" to 
which soot blowers are daily subjected. Elements are 
exposed to repeated, sudden and severe thermal shock 


... fo extremes of temperature, erosign and corrosion. 


also is attested by their performance records ... and by 
Diamond has long paid particular attention to “high the preference they have long enjoyed among the 
availability” in its research . . . in the design, in the most critical users of boiler equipment. The next time 
selection of materials and in the manufacture of all you need soot blowers, it will pay you well to select 
Diamond Soot Blowers. That they excel in this direction Diamond Soot Blowers. 


DIAMOND POWER SPECIALTY CORP. 
LANCASTER, OHIO 
Diamond Specialty Limited - Windsor, Ontario 
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DIAMOND Model IK Long Retracting Soot Blower with mechanically operated | rt | = | | 
valve. Air motor operated unit shown; also available electric motor operated. —aa” iz 
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Evrae yates a DIAMOND Model IR Short Re- 
“ tracting Soot Blower. Electric 
-_ : \ * eperation shown; also available 
. Ps ! for manual or air operation. 
‘ DIAMOND Model A2E 


Automatic Air Puff Soot Blower. 


ws DIAMOND Model G9B Soot Blower. 3 
, Air operation shown; also available 4 : 
: # for manual or electric operation. m ’ \ - 
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We Ness ~, ‘ ¥ \ - ‘ 
- - e«, ~ 
Ty 


There is a DIAMOND Soot Blower... “~~ sane 
for Every Boiler Cleaning Requirement i 
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pay |6 times 


FOR THE SAME CONTROL SYSTEM ¢ 


Of course you wouldn't — but maybe you do. 

Let’s consider a few figures. At a conservative estimate, 
a good boiler will give you 200,000 hours of service. If it 
is a 100,000 lb/hr boiler it will burn during that time not 
less than $8,000,000 worth of fuel—even at today’s prices 

If, through failure of your control system to give maxi- 
mum combustion efficiency, you waste as little as one per 
cent of that fuel, your control system will have cost you 
$80,000—in addition to what you paid for it originally 

You will still have the same control equipment (you 
started with)—but you will have paid for it sixteen times 
over! 

With a system by Hagan, you pay for your control just 
once. Hagan Automatic Combustion Control Systems are 
designed for precise control. When they are placed in 


service, they are adjusted by Hagan’s experienced com- 


bustion engineers, who make sure that you get the pre- 
cision which is built into the control system. 

Then, by way of extra dividends, Hagan gives you long 
life and low maintenance. The ruggedly built components 
of the Hagan system last as long as the boiler—and longer. 
Simplicity of design, using the fewest possible parts, and 
aff ding minimum opportunity for wear, makes mainten- 
ance especially easy and inexpensive. 

Hagan controls are used on every size of boiler from 
5,000 pounds per hour at 3 psi to 1,340,000 pounds per 
hour at 1800 psi. They have been applied to boilers burn- 
ing oil, coal, gases of various types, sawdust—and always 
with satisfactory results 

Our engineers will be glad to give you full information 
on Hagan control systems. Write to Hagan Corporation,} 
Hagan Building, Pittsburgh 30, Pa. ' 


HAGAN CORPORATION 


BOILER COMBUSTION CONTROL SYSTEMS 
RING BALANCE FLOW AND PRESSURE INSTRUMENTS 
METALLURGICAL FURNACE CONTROL SYSTEMS 
THRUSIORQ FORCE MEASURING DEVICES 
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Drawing on their long experience in the field of 
hydraulics, Worthington engineers produce boiler 
feed pumps that are metallurgically correct in de- 
sign, Meeting every requirement as to temperature, 
pressure and corrosion-erosion resistance. As a re- 
sult, Worthington boiler feed pumps perform better 
and last longer. Three Worthington Axially Split Centrifugal Boiler Feed Pumps At The 
Kansas Power And Light Company Plant, Hutchinson, Kansas. 





The following table represents Worthington's recommendation of materials: 


Maximum 
Temperature 


pH neutral to 8.5 pressures un- 
der 1000 psi unless water is 
known to have corrosive action, 


+ Gast iron 


13% Chromium Any pH, but at pressures under 
Stainless Steel 1000 psi unless water is known 
to have excessive corrosive 
action. 

Seldom used for boiler feed 
service — only where water is 
definitely known not to be 
corrosive. 


. Cast iron 


. Carbon Steel Bronze 


13% Chromium 400 F pH above 8.5, and only where 
Stainiess Steel water is definitely known not 
to be corrosive. 


. Carbon Steel 


13% Chromium Any temperature Any pH and where woter is 
Stoiniess Steel normally encountered corrosive or previous trouble 
reported. 


. 5% or higher 
Chromium Steel 
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This proven selection of materials coupled with 
the most advanced design, superior workmanship 
and a thorough knowledge of application show One of Several Solid Barrel, Radially Split, High Pressure 
why... Boiler Feed Pumps at the Trenton Channel Station of 

THERE'S A RIGHT WORTHINGTON ean 
PUMP FOR You 

. right for the pressure and temperature of your 
boiler feed service . . . right for maximum economy 
and dependability. For further proof that there's 
more worth in Worthington, contact our nearest Dis- 
trict Office, or write to Worthington Pump and 
Machi Corporation, Centrifugal Pump Division, —S—FF 
Heri ag” 7 Is ° SSSA 





 - ive . 











Seventeen years...a sweet record 


In the latest semi-annual laboratory 
check, the NONPAREIL Turbine Oil which 
has served in these turbines for 17 years 
without removal for treating or resting 
showed a neutralization number of only 
0.03 mg. KOH/gm. That’s a low acidity 
record ... a sweet record. 

Installed in the two 1250-KW genera- 
tors in the background in June 1934, and 
in the 2500-KW unit (foreground) in 
1947, NONPAREIL has never required re- 
moval for treating or for cleaning of the 


STANDARD OIL 


common lubricating system. The result: 
real operating economy and trouble-free 
lubrication for Theo. Hamm Brewing 
Company, St. Paul, where these turbines 
are in service. 

Performance like this was assured 
when the original fill was made .. . not 
for just this 17 year period, but for the life 
of the turbines themselves. Like other 
NONPAREIL users, Theo. Hamm Brewing 
Company received a written guarantee 
that NONPAREIL Turbine Oil will 


COMPANY (| STANDARD 


maintain a neutralization number below 
0.15 mg. KOH/gm. 

Why not work toward the same sweé@t 
record of performance in your own tu 
bines through the use of NONPAREIL 
Turbine Oil? Ask a Standard Oil lubfi- 
cation specialist to show you service re@- 
ords covering periods up to 23 years. 

\ Just call the Standard Oil office 
nearest you, or write: Standard 

Oil Company, 910 So. Mich- 

igan Ave., Chicago 80, Ill. 


(Indiana) 
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THE SECRET 


ROTOJET Motor has only two mov 
ing ports, a shaft and a paddle 
Positive contact between poddie 
and Rotocentric legg-shape) bore 
cylinder prevents stalling at low 
speeds. No leckage. Delivers 
moximum power for air used. 


VZoltM | ol-Mel (elo Mm Zelemohaan 


Rotojet owners can expect little or no main- 
tenance problems during the critical times 
ahead. Simple design has always been a basic 
feature of Rotojet Motors, which have only two 
moving parts. That is a very important advan- 
tage, especially when quality materials for re- 
placement parts are in short supply. 


Replacement parts have always been avail- 
able for Rotojet Cleaners. During our 40 years 
of tube cleaner specialization, prompt, efficient 
service has earned us the good will of our 
thousands of customers. To help owners of old 
and new Rotojet equipment to get maximum 
service, we have prepared a folder showing 
various accessories which will prolong the life 


and improve the performance of tube cleaners. 


We invite you to write for a free copy. 


SEND FOR NEW 
ROTOJET BULLETIN 











147 Sussex Avenue, Newark 1, N. J. 


November, 195] 


BOKARO 
(Continued from page 89) 


| the breaker on the occurrence of a 
| fault. In addition, each 3150-v bus 
has inverse time induction overcur- 
rent relays for backup protection. 
The 400-v station service trans- 
formers are protected by standard 
time, very inverse, induction over- 
current relays with instantaneous 
trip. 
Battery 
The control voltage for this station 
is 250 v, direct current. A 120 
cell lead acid storage battery having 
an eight hour discharge rate of 80 
amperes is installed in a battery room 
on the electrical gallery. Two (2) 10 
KW motor generator sets are pro- 
vided for charging the battery; one 
floats on the battery at all times and 
the other is used as a standby. This 
battery supplies control power for 
the entire station including the out- 
door substation and also supplies 
emergency lighting. 


Communication 

Communication in the plant con- 
sists of two parts. 

(a) Loudspeaker system 
(b) Plant Telephone System 
The loudspeaker system consists of 
three (3) separate systems, one for 
each unit, and is used for supervision 
of boiler and turbine operation. Mi- 
crophone handsets are located at 
essential points throughout the plant. 
Muting switches to prevent feed 
back, and an oscillator circuit for 
call signals is provided at each hand 
set station. A special arrangement of 
microphones in the electrical control 
room enables a general announce- 
ment (as in case of emergency) to be 
made over the entire station. A 
selector switch arrangement is also 
provided in the control room for 
communication with each system, 
independently. 

The plant telephone system con- 
sists of about 70 handsets located at 
all essential areas throughout the 
station, and is used for all general 
intercommunication. The P.B.X. tel- 
ephone switchboard is located on the 
electrical gallery. 

Carrier current telephone facilities 
provide communication over the 138 
KV lines to the outlying stations. 
Two (2) lines to the public telephone 
system have also been provided. 


Lighting 

The station lighting system oper- 
ates at 230 volts and is supplied from 
the reserve 400/230 volt bus. he case 
of failure of the normal lighting 
source emergency lights, whis are 
located at all essential parts of 

| the power house, are automatically 
switched on. 

The turbine room, offices, switch- 
gear bays, and electrical control 
room are illuminated by fluorescent 
fixtures. All other areas are illumi- 
nated by incandescent fixtures. The 
electrical control room is illuminated 


POWER ENGINEERING—Chicago, Illinois 





Wiestem Electric engineers dialed the right 
number when they selected Detroit RotoGrate 
Stokers for their new Indianapolis Plant—the 

orld’s largest factory devoted to making tele- 


Grate is the original spreader 
moving grates that discharge 

s any Bituminous coal 

iusted from one fuel 

burning rates to 

of furnace width. 

dle fluctuating 

al efficiency 

s. © Write 








+ Detroit RotoGrate Stokers 
with Union Iron Works Type 
~ VO steam generators, capac- 

ity each unit, 60,000 pounds. | 7 


General Motors Building—Detroit 2, Michigan 
District Offices in Principal Cities « Works at Monroe, Michigan 
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Chesterton 


SHEET PACKING 


RUSSO is a compressible sheet that will make 
up tight and stay tight. Its homogeneous 
construction of long asbestos fibers permits 
easy and true cutting into gaskets. 
Complete graphite impregnation to pre- 
vent flange adherence and heat re- 
sisting binder to take years of 
punishment. When you want to 
be sure of a joint; be certain 
to specify Chesterton 

RUSSO. 


A . W. CHESTERTON CO., 6 Ashland St., Everett 49, Mass. 


| would like more data on "210" 
Who is my local distributor? 
Name 





Company 





Street 








City 
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by fluorescent strip lights placed 
above a luminous ceiling. The aver- 
age intensity of illumination in the 
control room is 40 footeandles. The 
intensity of illumination in the tur- 
bine room and switchgear areas is 
25 footcandles and other areas are 
maintained at from 10 to 15 foot- 
candles. 

Outdoor lighting is supplied by a 
300-kva 3000 /400 /230-v transformer. 
All essential work areas are ade- 
quately floodlighted. Substation light- 
ing and roadway lighting are also 
provided. 


Power and Control Cables 

All control cables are multi-con- 
ductor color coded cables with mois- 
ture resistant thermoplastic (TW) 
insulation. Control cables throughout 
the plant are run in open metal trays, 
individual conduit construction being 
used only in short isolated runs. 
Control cables in the substation are 
run in rigid steel conduit. 

All power cables are run in rigid 
steel conduits. All 600-v cable is in- 
sulated with a heat-resistant rubber 
compound and covered with a neo- 
prene jacket. In general, 5000-v cable 
is insulated with a heat and ozone 
resistant rubber compound and cov- 
ered with an outer jacket of neoprene. 


HOW TO BUY COAL 


(Continued from page 60) 


From March to July coals were 
divided into categories of high and 
low fusion in order to compare like 
coals. After July reports were com- 
piled in terms of individual plants 
regardless of types of coal. 

The selection of the base of com- 
parison of coal sources is an interest- 
ing problem. High fusion coals gen- 
erally cost more than low ash fusion 
types and would show up unfavora- 
bly in a cost report that included 
lower grade coals. Carbon sizes of 
coal would certainly show up at a 
lower cost than 2-in. nut and slack. 
It has been the opinion of the author 

| that the cost of the heat purchased 

| and delivered to any given plant is 
the dominating factor regardless of 
the type of coal, providing the coal 

| meets the operating requirements of 

| the plant. Plants designed for lower 

| grade and lower cost coals need not 
be supplied with premium coals at 
high costs. 

Figure 2 visually points out what 
can happen during emergency periods 
to coal quality and costs. It demon- 
strates the value of graphic charts of 
this type, bringing into the picture 

| factors not covered in regular re- 
ports, or depicting properties in con- 
tinuous graphic form. 

A third chart, Fig. 3, provides 
background for the previous charts in 
depicting the weekly average ash and 
moisture content of the coals con- 

| sumed at the two plants, the analyses 
being derived from bunker samples. 
These curves point clearly to the fact 
that moisture was the prime offender 


Chicago, Illinois 





during the emergency period in low- | 
ering heat values and raising cost 
levels. Daily bunker samples form a 
good composite of the total quanti- 
ties of all the various coals unloaded. 
This applies especially to Plant B 
which has a continuous automatic 
sampling machine operating 24 hours 
a day capable of accumulating a sam- 
ple of all the cars of coal unloaded 
during the day. With limited per- 
sonnel and laboratory facilities it is 
impossible to sample cars from all 
suppliers even in a week’s time. 
These various curves show the in- 
terrelationship of the various charac- 
teristics of the coal. They supply 
interesting information auxiliary to 
the data of the weekly report. For a 
smooth means of portraying the trend 
in coal costs a moving quarterly aver- 
age is helpful. Fig. 4 illustrates such 
a chart for the two plants. Each 
week’s point is the average of the 
three-month period ending with that 
week. The new weekly weighted aver- 
age for each plant is added while the 
first week’s figure of the three-month 
period is dropped. The smooth curve 
thus formed is unaffected by fluctua- 
tions that may bethe result of momen- 
tary deviations in shipping, prepara- 
tion, weather, sampling, and so on. 
The curves move slowly up or down 
with definite and more lasting changes 
in quality, prices, economics, and 


procurement procedures. 
This article is presented merely to este to n 
portray one method of recording and 


evaluating the progress of a coal pro- 


curement program. There are proba- THE CENTRIFUGAL PACKING that spares the rod 


bly many others with different ap- 

proaches. It would be interesting to ° oye 

learn of them. The items considered without spoiling the seal 

are of a variable and technical nature. 

ee pe eee to the “Centrifo” is a soft, highly lubricated packing made from the 

ont 00 ar aa, yk conoted silkiest of cotton fibres. As it tends, blotter like, to absorb 

stability, production capacity, min- the liquid which it seals, it always remains soft and pliable. 

ing and cleaning methods, rail facili- It won't score brass shafts, sleeves or rods even at speeds 

ties, etc., are outside the purview of | up to 4000 rpm. 

the reporting discussed. Once deter- Chesterton Centrifo gives a packing seal superior to square 

mined these factors become estab- fiax or braided asbestos on centrifugal or rotary pumps 

lished and in no need of continuous handling hot or cold water, brine or cold oil. 

evaluation. To spare the rod without spoiling the seal specify Chesterton 
GAS-TURBINE ELECTRIC Centrifo. Order today from your Industrial Jobber and observe 

LOCOMOTIVE how “Centrifo” holds the seal and eliminates expensive pump 


(Continued from page 70) repairs. 


a —. through ey tunnel at a 
very slow speed. e temperature- 
limiting control, which should have (\ Che h es T er ton. Nn 
unloaded the turbine, failed to func- ¥ 
tion and has since been replaced with SS evio=—+ 
one J 
— se suitable for locomotive A. W. CHESTERTON CoO. 
After repairing the failed gas- 6 Ashland St., Everett 49, Mass. 
turbine unit by replacing the turbine 
blading, the locomotive was ar- | (C0 Send me a free sample of Centrifo Packing. 
ranged for a series of special tests at | 
the East Pittsburgh Works. These O) Who is my distributor? 
tests covered firing one gas turbine 
unit with various grades of residual Name 
oils having various viscosities and 
ash content. The tests were made by Street 
connecting the d-c generators from 
one gas-turbine unit to a water rheo- City 
stat, allowing tests to be made over 
the complete oad range. The residual 
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Why it pays to be a 


DART UMN MAN! 


This True Ball Joint Makes the Difference 


Precision-ground to a perfect sphere, the true 
ball joint of a Dart gives a snug, drop-tight fit — quickly, easily. 
You don’t have to put your back into it — fuss — or lose valuable 
productive time when installing. Yes, and they uncouple as quickly 

. ready for re-use — for Darts have more lives than a cat! (Seats 


stay clean and unmarred.) 


Darts are a better buy also because their bronze- 
to-bronze seats offer maximum resistance to pitting and corrosion — 
their body and nut of high-test, air-refined malleable iron are prac- 


tically indestructible. 


For these and other reasons you'll agree. 


once a Dart Union man, always a 


‘ 


AN” 


Dart Union man! 





DART UNION COMPANY 
Providence 5, Rhode Island 
The Fairbanks Co. — Distributors 
Boston New York Pittsburgh 


UNIONS 


oils were tested*both “‘as received”’ 
and after centrifuge treatment. 

Results of the residual oil tests 
show that selected grades of this fuel 
can be burned successfully. The fuel 
control and handling is more difficult 
and there is a marked reduction in 
flame tube life. The tests have been 
too limited to draw any conclusion as 
to the merit of centrifuging residual 
oil to remove some of the ash con- 
stituents. Laboratory tests are being 
made on residual oils to which in- 
hibitors have been added, to deter- 
mine the effect these inhibitors have 
on neutralizing the harmful ash with 
respect to corrosion and deposition 
on hot turbine parts. 

On completion of these special fuel 
tests, the locomotive was placed in 
service on the Pittsburgh and Lake 
Erie Railroad using residual oil fuel. 

While over-all road operation of 
this unit has been good, considerably 
more road experience is necessary 
before any comparison can be made 
with other types of motive power. 


TAKE A WALK 


(Continued from page 67) 


the feedwater heater, will give more 
exhaust steam than can be absorbed 
by the heater. In such case, it may 
pay to look into the question of in- 
stalling electric-driven feed pumps 
and compressors for use in the sum- 
mertime, thereby cutting down sur- 
plus and wasted exhaust steam. 

But whatever the case in this re- 
spect, the feedwater should be heated 
by exhaust steam. For boiler pres- 
sures common thirty years ago, a 
1 per cent fuel saving results for each 
10 to 11 F thus added to the water 
entering the boiler. 


How Is Steam Distributed? 

Having inspected the steam-pro- 
ducing department, we are interested 
to see how this expensive com- 
modity is being distributed and ap- 
plied. At the same time, information 
will be sought on the use of elec- 
tricity, water, and gas. We shall se- 
cure from the engineer some key 
figures on the character of the electric 
load and sample monthly bills for 
purchased power, together with cor- 
responding information on steam 


| requirements and pressures. From 


these we can quickly determine 


| whether or not there may be a 


possibility of substituting generated 


| power for the purchased supply, and 
| whether or not a further study of this 


question should be made. 

An examination of the existing 
load factor and power factor will in- 
dicate whether a reasonable improve- 
ment of these may offer opportunity 
for a substantial reduction in the 
cost of purchased power. 

As we walk along, we shall keep an 
eye on the piping system. Plant en- 
gineers have sometimes been able to 
remove a mile of unnecessary pipe 
with good savings in heat losses and 
maintenance. 

In any extensive establishment, 
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MEANS 


The Gifford-Wood coal handling system at 
the Orem steam electric station of Utah 
Power & Light Company is designed to 
handle run-of-mine bituminous coal at 100 
tons per hour from dual track hoppers to 
ground storage, or to overhead storage bins 
for automatic delivery to boilers. Coal 
handling is automatic... economical ...com- 
pletely dependable. The installation, 
protected by electrical interlocks, is a perfect 
example of the rugged design and flexibility 
that can be built into the operation of a well 


NEW YORK 17, N. Y. 
420 Lexington Ave. 


When You Think of Materials Handling . . . 


ST. LOUIS 1, MO. 
Railway Exchange Bidg. 


ass / 


ed 
| W ; 


A 





designed power plant. 

This complete coal preparation and han- 
dling system is but one of the many solutions 
to dependable low cost coal handling . . . So- 
. based © 
upon over 135 years of experience accumu- 
lated by G-W in the methods of design, 
engineering and installation of atl types of ~ 
materials handling systems. Bulletin No. 300 — 


lutions designed by G-W engineers. . 


contains the complete story. Send for your 
copy now, it may well lead to lowered costs 
tomorrow. 


GitForo-Wooo Co. 


Since 1814 
HUDSON, NEW YORK 


CHICAGO 6, ILL. 
565 W. Washington St. 


Think of Gifford-Wood 
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Low boiler efficiency is a money hog. It can be sopped simon 
before it starts—with a Richardson EE-39 Coal Scale. Here are 


some of the reasons the EE-39 should be your fir 
Compare them with any other scale BEFOR) 


@ A 20” x 20” inlet opening, biggest of any coal 
scale assures positive coal flow—no “hanging-up.” 

@ Simple-to-operate by-pass mechanism, enabling 
coal to be re-routed to stoker or pulverizer. 

@ Pivoted leveling plate provides shallow, even coal 
flow, uniform “breakaway.” Eliminates power or 
belt strain when occasional lumps pass through. 

@ Warp and twist-free weigh beam of heavy, welded 
members, mounted on hardened steel knife edges. 

@ Pressure-tight access doors located to provide easy 
inspection of weighing chamber. 


—a complete line of accessories 
“Monorate” distributor, discharge counter, remote! 
control, etc. . 
For complete information 
Richardson Scale Co., Clifton, N. J. for or 
Ask a Richasdssil 
present methods, sia 
eae His 


2 flow ing 3 weg expt Ro 


each production department should 
have its own steam and electric me- 
ters to measure and check consump- 
tion and economies as well as costs. 

In addition to space heating, steam 
may be used for various processing, 
including evaporation, drying, heat- 
ing of air or liquids, sterilizing, cook- 
ing, vulcanizing, digesting, and other 
applications. 

With any of these, the principle 
of economy is the same; that is, the 
full value of the heat of the steam 
must be extracted and all clean con- 
densate available should be returned 
for use in the boilers. 


Are Traps Working Right? 

In the case of coil or closed heating, 
where the steam does not come in 
direct contact with the medium being 
heated, a look at the trap system 
will be called for. 

It is common practice for operators 
to open the by-pass of a trap, which 
then ceases to function as such and 
the consumption of steam may jump 
several hundred percent. Or the trap 
may simply be out of repair, causing 
a similar waste. The question is: 
how are these things kept under 
control in this plant? 

In the case of high-pressure closed 
heating, with traps discharging at 
about atmospheric pressure, look 
out for a big loss. Flash steam in such 
cases will be in the order of 13 to 
18 per cent of the heat supplied above 
212 F for steam pressures ranging 
from 100 to 200 psi. This loss is re- 
coverable by several means of utiliz- 
ing this flash steam. In the direct 
heating of liquids in open vessels by 
either exhaust or boiler steam, the 
utilization of the heat can be practi- 
cally perfect, but in practice it is 
usual for the operators to open 
valves so wide that it is easily possi- 
ble to consume and waste twice the 
steam required. There are means to 
control this situation. 


Is Waste Heat Reclaimed? 

We shall be watching for places 
where large volumes of dirty hot 
waste water may be discharged as 
possible opportunity for reclamation 
of heat by exchangers; clean water 
waste will also incite further inquiry. 

There usually will be found appli- 
cations where exhaust steam can be 
substituted in place of boiler steam. 
It may be necessary to increase the 
heating surface and employ larger 
piping, the cost of which must be 
compared to the annual saving of fuel 
and reduction of load on the boilers. 

Waste of steam generally occurs in 
space heating systems due to lack 
of control of temperatures, heating of 
unnecessary space and faulty trap- 
ing and return systems. We are 
ikely to spot excellent potential 


| savings as we look over this depart- 


ment. 
High- and low-pressure condensate 
discharged through the same return 
system is a common cause of waste 
and inefficiency, and it is quite likely, 
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CASTABLES give you a head start 


on your next Refractory job 


Monolithic, gas-tight baffles of 
Refractory Concrete are easily 
made with a Castable Refrac- 
tory and simple forms. 


TWO PARTS OF THE JOB are already done when you get 
Castable Refractories. The right aggregate is already 
selected. The right gradation of aggregate is already 
mixed with Lumnite* calcium-aluminate cement. 
All you do is mix with water and place, and refrac- 
tory concrete is ready for service within 24 hours! 


That’s the fast, convenient way to line hot gas and 
air ducts, stacks and breechings; or to cast special 
shapes ...and do many refractory jobs throughout 
your plant. Refractory Concrete made with some 
Castables takes temperatures up to 3000°F., has 
low volume change, resists spalling, abrasion and 
corrosion. 

CASTABLES to meet specific temperature and insulation 
requirements are made by manufacturers of refrac- 
tories and sold by their distributors. For further 
information,write Lumniie Division, Universal Atlas 
Cement Company, (United States Steel Corpora- 
tion Subsidiary), 100 Park Ave., New York 17, N. Y. 


DOOR LININGS made with odaptable Castable Refractory Concrete. Un- TUBE PROTECTING Water Wall Studding made with o Castable Refractory 
necessary to stock large inventories of special shapes. Instead, special shapes is tough and highly radiant, uses a different aggregate than baffles (above). 
can be cast in place or poured in molds as needed. Volume change is negligibie. With Castables you get Refractory Concrete tailor-made for the job. 


*“LUMNITE?” is the registered trade mark of the calcium-aluminate cement manufactured by Universal Atlas Cement Company. 


LUMNITE for INDUSTRIAL CONCRETES 


REFRACTORY, INSULATING, OVERNIGHT, CORROSION-RESISTANT 








‘THE THEATRE GUILD ON THE AIR’’—Sponsored by U.S. Steel Subsidiaries —Sunday Evenings—NBC Network 
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A Big Draft Job Handled Capably by Green Fans 


Twenty-four large Green Fans take care of a heavy draft load at 
the Venice (Illinois) Plant of the Union Electric Co. of Missouri. 
Each of six boilers has two sets of Green Fans, each set consisting 
of one induced draft fan and one forced draft fan coupled to one 
motor as a unit. With the heavy demands on this station, all 
boilers are usually in service continuously, thus throwing an 
unrelenting burden on the fans. 

Engineers whose responsibility it is to recommend or accept 
draft fans for large power plants certainly want efficiency and low 
operating costs. But they don’t overlook the maintenance and 
replacement angles. They want the sound designs of competent 
experienced fan engineers. They also want the care in construc- 
tion that is found in shops of a company that has built up an 
international reputation as the “authority” on draft fans, They 
know that such a company will not tolerate sloppy shop work. 


Green is this authority on mechanical draft fans. 





Have You a Copy 
of Our Fan Bulle- 
tin No. 168? If not, 


uel Economizer 
3 ») 


COMPANY 





judging by past experience, that we 
| shall uncover some of these wasteful 
| practices. 

By the time we have completed 

| this interesting walk through the 

| plant, we shall know where lie the 
best possibilities of improving the 
operation of your existing plant with- 
out any major replacements or cap- 
ital expenditures. 

More detailed study of those 
items found to be outstanding by this 
preliminary inspection, will develop 
into a finished picture replete with 
recommendations and estimates of 
costs and savings. 


PUMP CAVITATION 


(Continued from page 69) 


port or orifice in the burner. How- 
ever, in no case is it recommended 
that screens finer than 100 mesh be 
used with residual oil. 

In the handling of some liquids 
such as naphtha or gasoline, the va- 
por pressure of the liquid is a factor 
to be considered. The minimum pres- 
sure in the system should not be be- 
low the vapor pressure of the most 
volatile constituent of the liquid at 
the temperature in the system. If the 
above remedies do not meet this re- 
quirement, it will be necessary to 
install a boost pump at the liquid 
supply. This step may be required in 
the handling of a gassy crude oil, for 
example, where a small drop in pres- 
sure in the inlet line will evolve a 
large volume of gas from solution in 
the liquid. A centrifugal type pump 
will usually suffice in this case and 
should be installed at the bottom of 
the supply tank. Depending on the 
liquid used, it may also be possible to 
pressurize the supply tank. 

All of the foregoing concerns per- 
| formance at sea level conditions. 
Since the barometric pressure is pro- 
gressively reduced as altitude in- 
creases, the losses in a pump inlet 
system must also be reduced to avoid 
cavitation. For example, at 6000 ft 
altitude, atmospheric pressure is 
about 11.8 psi, so that the combined 
inlet pipe and pump loss should be 
reduced from 10.5 to 8.4 psi. 























ECONOMIZERS © FANS © AIR HEATERS © CINDERTRAPS 





NEWS FROM THE FIELD 


(Continued from page 97) 


Edison Co., Detroit, Mich. 

Paul B. Eaton, head, mechanical 
engineering department, Lafayette 
College, Easton, Pa. 


THE KELLEX CORP. BECOMES 
VITRO CORPORATION OF 
AMERICA 


THE KELLEX CorpP., specialist re- 
search and engineering firm, an- 
nounced today that it has changed 
its name to Vitro Corporation of 
America, effective August 31. Or- 
ganization, policies and services will 
continue as before. 

Vitro Corporation of America was 


organized under its former name in 


January, 1943, as a subsidiary of the 
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A _« FOR LOW-COST MAINTENANCE 
_— , 
~, with the greatest of ease! 


See how Darling cast steel gate 
valves save you time and money! 





OU know how important low-cost, easy maintenance 
can be. It’s one of many Darling Valve features worth 


shouting about. Above: Cutaway showing ape tee | gate 
valve of the fully revolving double disc 


For example, all Darling parts are precision-made to jigs parallel seat type. 
Below: Cutaway of Darling slotted 


and templates. Replacement parts slip in quickly and easily. wedge gate valve with double guide 


grooves. 


What’s more, Darling valves are designed so that seat 
rings and all working parts are easily removed and replaced 
without taking the valve bodies from the line. 

These maintenance and repair advantages, plus many 
other time-and-money-saving features, apply to Darling 
gate valves of both popular types shown at right. It adds 
up to low-cost performance at its over-all best/ Ask for the 
Darling Cast Steel Valve Bulletin. Get a// the facts so you 
can judge for yourself! 


DARLING FOR PLUS VALUES, 


ann © JOB-PROVED 
D. AGAIN AND AGAIN 


VALVES 


FOR EVERY NEED. Darling gate valves are made in a wide range of 
sizes, types and constructions for all kinds of normal and unusual service 
. . and for pressures up to 1500 pounds. 


DARLING VALVE & MANUFACTURING CO. 
Williamsport 19, Pa. 
Manufactured in Canada by Sandilands Valve Manufacturing Co., Ltd., Galt 19, Ont. 
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M. W. Kellogg Co. During the war it 

engineered the famous gaseous diffu- 

GIVE YOUR sion plant at Oak Ridge, Tenn. Since 
the war it has designed major pro- 

duction facilities for the atomic plant 

Don’t Let Fluctuating Water Level Cut Down its ot Henkel, Unk, aa ban 
Capacity. Operate it Continuously at the Proper been engaged in a number of vital 
Water Level Height and Maintain Best Overall profects for the Army, Navy and 

ir Force. 
Efficiency Under Your Own Conditions. You Can Sian aeltesin it Chast Chinainalion 


do this by Installing a of America will remain at 233 Broad- 
way, New York City, research and 
development laboratories in West 


Orange and Jersey City, New Jersey, 
and in Silver Springs, Md. 


E. G. BAILEY RECEIVES 


Boiler Feed Water Regulator [ianqsaeesteennen 


ident of The American Society of 
Mechanical Engineers and vice-pres- 
ident of Babcock and Wilcox Co., 
Best Level. The CAMP es 2 % was selected by the John Fritz Medal 
BELL | the water at - Board of Award to receive the 1952 
John Fritz Meda! and Certificate 
“for outstanding engineering achieve- 
ments in the field of combustion and 
distinguished service to his fellows in 
advancing the engineering profes- 
7" sion. 

Sangh. >see ae eg This award to Mr. Bailey is the 
csitnd” ee hangs Caner ae : — culmination of a long series of honors 
anaes ; : “—)) es ’ which have been bestowed upon him 
— hie for his achievement and leadership in 
steam and combustion engineering 
and in professional activities. He has 
been granted nearly one hundred 
patents involving improvements in 
efficiency and operation in fuel burn- 
ing and steam generation. As an im- 
portant aid to efficient combustion, 
he developed a boiler meter now in 
general use, manufactured by a com- 
pany bearing his name, and which he 

headed as president. 

Mr. Bailey is a member of several 
national professional societies and of 
several honorary engineering so- 
cieties. He is one of the few American 
‘ , engineers who are honorary members 
CAMPBELL 1 cacils Be = ote ne Te CAMPOELL se fegues, en, Of The Institution of Mechanical 


cient, Economical. 50 to 400 Ib. Pressre Engineers, London, England. 
and Up. Sizes 1" to 6". Guaranteed 














HELPFUL BULLETINS 


Continued from page 38) 


makes of roller and conveyor chains. Also sup- 
Other Aprannnge. We cannot give ( he ntages lies information of value in determining 
I - 
| proper application of chain drives as a power 
- , transmission or conveying medium. Describes 
CAMPBELL feature tir s : ates chi ‘ 
Super-censiiive Pressure and illustrates chain parts and types, pro- 
Regulators " i t vides comparative data, conversion tables, 
Damper Regulators nd. lat n other \ rl AS regulating devices check the | helpful formulas, trigonometrical functions, 
Temperature Regulators , ; . 14 etc. Whitney Chain Co. 
Reducing Valves t u tand ma is W are , rm, af cre 


houst trol System 
pe Po 128 Tackle Blocks — Catalog 50-B, 5 
Oil Control Cocks Ask Our Spgneaens. Ir is the mber an ype of pp, presents company’s complete line 
Humidity Controllers hotles - of tackle blocks. Covers ordering instructions, 


Thermostats . ; 3 Seis ace : policy service, design features, mechanics of 

Balanced Valves ATLAS Engineers w glad advise and quote price tackle blocks, and provides dimensional data, 

Control Vaive he weights, safe working loads, etc. Essential parts 

| of tackle blocks shell, sheave or grooved 
wheel, center pin, straps and connections 
also auxiliary parts are discussed in detail. 
The Upson-Walton Co. 


ag L AS VA LV E COM PA N | WATER CONDITIONING 


REC nani SI ssserititave 129 Feedwater Treating —Bulle tin 
LATING VA LVES FOR EVERY Y SERVICE | 1855, 30 pp, features manufacturer's 

Balad antl taal cena nde hot process Accelerator for use in treatment 
of boiler feedwater, illustrating and explain- 

ry . , . ‘is a ‘ ing its operation and advantages, aiso op- 

Atlas Valve Co., 293 South St., Newark 3, ae A tional auxiliary equipment. Contains excel- 
lent discussion of the necessity of treatment 

Represented in Principal Cities of makeup water, selection of proper equip- 





red 


ne i re 











November, 1951—POWER ENGINEERING—Chicago, Illinois 





MONEL 


Mone!® is a solid-solution alloy which combines high strength, 
ductility, fatigue strength, and toughness, with excellent resistance 
to corrosion. Its properties can be changed by cold working but 
it cannot be age hardened. It is slightly magnetic at room tempera- 
ture and is non-magnetic above 110°-140°F. 


The principal mechanical properties of Monel are: 


@ Tensile Properties: Hot-rolled Monel has a 
minimum yield strength (0.2% offset) of 
25,000 psi. a minimum tensile strength of 
70,000 psi., with an elongation (in 2 in.) of 


approximately 45%. 


MECHANICAL PROPERTIES AND PHYSICAL CONSTANTS OF MONEL 





MATERIAL 


FORM 
AND 
CONDITION 


AVERAGE MECHANICAL 


PROPERTIES AVERAGE PHYSICAL CONSTANTS 





106 in./in./*F. 


Thermal Conductivity (32°-212°F.) 


Elongation 
HARONESS 
BRINELL 
DENSITY 
tb. /eu. in. 
SPECIFIC 
GRAVITY 
Btu. /ib./*F. 
Thermal Expansion Coefficient 


in 2 in., per cent 


YIELD STRENGTH 
(0.2% offset) 1000 psi. 
TENSILE STRENGTH 
1000 psi 
Btu./sq. ft. /hr./°F./in. 
Electrical Resistivity 
(32°F.) ohms/cir. mil ft 
Tensile Modulus of Elasticity 
10+ psi. 


MELTING POINT 
ey 
F. 
Specific Heat (32°-212°F.) 


(32°-212°8.) 





Monel 
(wrought) 


Annealed 
Hot-rolled 
Cold-drawn 
Cold-rolied 


Sse 





Monel 





Sand-cast 






































@ Toughness: Due to the coexistence of high 
ductility and high strength, Monel is one of 
the toughest alloys. 


Charpy impact valves vary from 220 ft.-Ib. for 
hot-rolled Monel, to 150 ft.-Ib. for cold-drawn. 


®@ Spring Properties: Monel spring wire can be 
used under corrosive conditions and at tempera- 
tures up to 400°F. For wire sizes heavier than 
0.057-in. diameter, design of springs is based 
on a torsional modulus of 9,500,000 psi. and 
stresses of 45,000 psi. for average service, and 
35,000 psi. for severe service. 


@ Endurance Limit: In rotating beam tests of 
polished specimens at room temperature and 
10,000 r.p.m., Monel (cold-drawn, as-drawn) 
showed an endurance limit for 10° cycles of 
40,000-47,750 psi. 


Bion Nickel Alloys 


A general-purpose, corrosion-resisting 
alloy for applications that require a 
hard, tough, high-strength material 


@ Low-Temperature Properties: Monel has ex- 
cellent properties at sub-zero temperatures. 
Data shows that strength increases, without 
appreciable change in ductility, hardness or 
impact strength. Cold-drawn Monel at —110°F. 
had a tensile strength of 117,450 psi., a yield 
strength of (0.20% offset) of 100,850 psi., and 
charpy impact strength of 178 ft-lb. 


® Working Characteristics: Monel can be forged 
in practically any shape forgeable in steel. 
Recommended temperature for heavy-hammer 
forging and drop forging is 2150° to 1700°F. 
Hot working should be avoided in the range 
of 1700° to 1200°F. (If it is unavoidable, only 
light hot work should be done.) Monel behaves 
similarly to mild steel in mechanical cold work- 
ing, as in cupping, drawing, swaging, die-forging, 
power hammering, bending and forming. 
Monel’s high strength limits manual operations, 
such as spinning, bumping, and hand hammer- 
ing, to easy shapes. Heavy work can be done 
by hand only with frequent anneals. Monel is 
satisfactorily machinable but due to its tough- 
ness, cutting speeds are somewhat slower and 
feeds lighter than those for mild steels. It can 
be joined by the usual welding, brazing, and 
soldering processes. 


@ Corrosion Resistance: Monel is highly resis- 
tant to attack by most commonly encountered 
corrosives, including neutral and alkaline salts, 
salt water, mineral acids, alkalies, organic acids 
and compounds, and wet and dry gases. 


@ Forms Produced: Monel is supplied in most 
commonly used mill forms —rods, hexagons, 
squares, rounds, flats, strip, sheet, seamless 
tubing, wire, welding materials—and in a variety 
of finishes and conditions. It is also producedil 
in sand, centrifugal and precision casting, 

FOR ADDITIONAL DATA ; 
Write for your tree copy of Technical Bulletin T-5,~ 
“Engineering Properties of Monel and ‘R’ Monel.” 
It contains all essential engineering information on 
these alloys. ‘ 


Nickel alloys are being increasingly diverted to) 
defense applications. However, technical help for 
metal problems involving corrosion, high tempera- 
tures or fatigue is available from Inco’s Technical 
Service, either for immediate defense needs or for 
tuture installations. 


THE INTERNATIONAL NICKEL COMPANY, INC. 
67 Wall Street, New York 5, N. Y. 


MONEL® + “R"® MONEL © “K"® MONEL + “KR“® MONEL « "S”® MONEL 
NICKEL « LOW CARBON NICKEL + DURANICKEL® 
INCONEL® + INCOLOY® + INCONEL "Xx"® 
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ment. Also covers limitations of hot process 
softening. Infilco Inc. 





130 What's Newon Ion Exchangers 

Here are three booklets cov- 
ering company’s ion exchangers: Nalcite 
HCR, a styrene type cation exchanger; 
Nalcite SAR, a strongly basic anion 
exchanger; and Super Nalcolite, a syn- 
thetic gel type zeolite for cation ex- 
ehange. Tables and graphs explain per- 
formance of these water treating resins 
under various operating conditions. Physi- 
eal characteristics, exchange capacities, 
regeneration techniques are discussed 
Data is adequate for planning water 
treating installations. Bulletin 57, 20 pp, 
is on Nalcite SAR; Bulletin 58, 28 pp, 
on Nalcite HCR; Bulletin 59, 8 pp, on 
Super Nalcolite. State those wanted. Na- 
tional Aluminate Corp. 














High grade gas, by-product, 
steam and household stoker coal 
from Wise County, Virginia, on 
the Interstate Railroad. 


EDD 


High grade gas, by-product, 
steam and domestic coal from 
Wise County, Va., on the 
Interstate Railroad. 


_—_ grade, high volatile steam 
anc by -product coal from Wise 
County, Va., on the Interstate 


Railroad. 


The Premium Kentucky High 
Splint unmatched for domestic 
Produced in Harlan 
Kentucky, on the 
Railroad. 


COKE 


Roda and Stonega from 
County, Va. 


use. 
County, 


L. & N. 


Wise 


Hazle Brook 
Raven Run 


BLUEFIELD, W. VA. BUFFALO 


NEW YORK 





ANTHRACITE 


Premium Lehigh 
Premium Mahanoy 


Capable engineering personnel and the experience gained through 
long and varied marketing activity assure proper application of one 
of the above brands and effective servicing of any fuel requirement. 


General Coal Company 


123 SOUTH BROAD STREET, PHILADELPHIA 9, PA. 
CABLE ADDRESS, GENCO 


BRANCHES: 
CHARLOTTE, N. C. 
NORFOLK 


PUMPS, COMPRESSORS 


131 Reciprocating Pump — Data Sheet 

64A, 6 pp, describes manufacturer's 
recently developed 3-in. stroke direct flow 
triplex pump. Presents features of design and 
construction, dimensional drawings and per- 
formance data. Includes fluid-end and pump 
frame specifications. Lists industrial applica- 
tions. The Aldrich Pump Co. 


132 Rotary Pump Service Manual — 

Although written for users of com- 
pany’s own rotary pumps and including a 
parts list, this little 20-pp booklet contains 
tips on installation and care applicable to 
practically all pumps of this type. Covers 
mounting, pipe connections, suction lines, 
pipe sizes, strainers, discharge lines, power, 
relief valves, speeds. Provides pointers on 
noisy operation, rapid wear, decreased capac- 
ity and loss of suction. Viking Pump Co 





High grade gas, by-product, 
steam and domestic coal—Pitts- 
burgh seam from Irwin Basin, 
Westmoreland County, Penn- 
sylvania, on the Penna. Railroad. 


ame Cay 


¥y, 

Veron” 
High volatile domestic, steam 
and by-product coal from Boone 
and Logan Counties, W. Va., on 
the Chesapeake & Ohio Ry. 


Genuine Pocahontas from 
McDowell County, W. Va., on 
the Norfolk & Western Railway. 


High fusion coking coal for by- 
product, industrial stoker and 
pulverizer use from Wyoming 
Co., W. Va., on the Virginian Ry. 


CINCINNATI 
PITTSBURGH 





y, 





133 Controlled Volume Pumping — 

Illustrated Bulletin 151, 24 pp, on 
controlled volume pumping will be of in- 
terest to engineers whose plant operations 
call for pumping a controlled volume of 
liquid in amounts from 3 ml per hour to 50 
gpm. Describes features of company’s pumps 
and includes data for selecting pumps for 
specific applications. Colored reference charts 
show in “‘stop-go-caution’’ style the relative 
corrosion resistance of construction materials 
to over 170 chemicals. Milton Roy Co. 


134 Condensate Return Units — Cat- 

alog Section 212, 6 pp, features an 
easy-to-use selection table covering com- 
pany’s vertical condensate return units. It 
gives EDR sq ft, capacity in gpm, receiver 
capacity in gallons, and range of models ac- 
cording to boiler pressure. Also describes in 
detail this new vertical design, which is par- 
ticularly intended for installation where re- 
turn piping is close to floor level. Roy E. 
Roth Co. 


135 Steam Heating Pumps — Twenty- 
pp of information on vacuum and 
condensate pumps are presented in Bulletin 
)1. Covers vacuum pumps from 2500 to 
000 EDR, providing an illustrated de- 
scription of vacuum pump operation, detailed 
data on working parts, a table showing stand- 
ard air and water capacities, rating and 
testing procedures, diagrams of sample instal- 
lations and dimensions. The section on con- 
densation pumps, ranging from 2000 to 50,00 
EDR, describes advantages for rapid return 
of condensate to low pressure boilers. Lllus- 
trates operation, gives capacity tables. C. A. 
Dunham Co. 
136 Care of Pumps and Fittings — 
Planned Maintenance Manual 2, cov- 
ering company's Flexflo pumps, valves, 
fittings and tubing, is an excellent 12-pp how- 
to-do-it booklet. Discusses correct installa- 
tion, proper operation, adequate check-ups 
and cleaning. It's fully illustrated with photos 
and sketches and includes a check list trouble- 
shooting chart listing nature of trouble and 
items to be checked to remedy the condition. 
Cherry-Burrell Corp. 


137 Blowers and Compressors — Bulle- 

tin 0500, 62 pp, just released, con- 
tains comprehensive data on three types of 
centrifugal blowers and compressors: multi- 
stage; single stage end suction, and single 
stage double suction. Capacities from 1000 
to 150,000 cfm for pressures to 150 psi and 
above are covered. Arranged in four sections, 
the first provides application data for blast 
furnace and Besserner converter blowers, 
process industry uses, high pressure natural 
gas transmission, gas compressor or booster 
services, air for combustion, agitation, and 
other services. Another section is on design 
and construction. Steam turbine and motor 
drives are covered in the third section and 
the fourth provides engineering data includ- 
ing curves, formulas and examples for com- 
puting compression of gases and pipe friction. 
De Laval Steam Turbine Co. 


138 Heavy-Duty Compressors — Bulle- 
tin 222, 8 pp, is on manufacturer's 
Type BPPE heavy-duty, slow-speed, water- 
cooled variable volume compressors for com- 
pressing air and gases to pressures from 70 to 
500 lb. Cross-section diagrams in color show 
construction and operation features. Also 
described is company’s Quiet-Tite valve. 
Bury Compressor Co. 


METALS 
139 Thin Electrical Steels — New test 


data and information are presented 
in this 36-pp booklet to permit selection of 
thin electrical steels for high frequency equip- 
ment without theoretical determinations, ex- 
trapolation of meager data or use of empirical 
formulas. Representative test results are 
shown in 21 pp of curves giving magnetic 
properties of three iron-silicon alloys —a 
non-oriented grade, an oriented alloy, and a 
super oriented grade. Curves show core loss, 
exciting rms volt-amperes per poud, a-c per- 
meability, induction versus frequency, figure 
of merit and lamination factor. Armco Steel 
Corp. 
140 Corrosion Resistance of Copper — 

The results of 25 years of research 
into the nature of corrosive attack on copper 
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@ That's 
pion Air Hose will cut a big chunk out of 
your maintenance costs . . . relieve you of 
many a maintenance worry. 

It's a fact, proved over and over again 
under the toughest conditions possible. 

You see, Republic’s Champion is a top- 
quality, braided hose, combining ruggedness 
with extreme flexibility and light weight. It's 
built with a smooth, friction-reducing, oil- 
resistant inner tube, surrounded by multiple 
braids of specially processed, chemically 
strengthened yarn. Its thick, armorlike safety 
cover wards off destructive blows from falling 


au to cut maintenance costs! 


. stands firm against abrasion 


objects . . 
and wear. 
Champion Air Hose, with the yellow safety 
cover, is available in braided, mandrel- 
cured construction in 50-foot lengths. 

Your local Republic Distributor can help 
you choose the right hose for your job. Con- 
sult the yellow pages in your teléphone 
directory for his name or write direct for 
information. 

Remember, for nearly a half century, Re- 
public Rubber has been the specialist in the 
field of industrial rubber. Make it your 
headquarters for aJl your needs. 


Pioneers in the use of COLD RUBBER 


INDUSTRIAL RUBBER PRODUCTS BY 


REPUBLIC RUBB 


Ti 
YOUNGSTOWN, 


TUBES *« 


& 


Lee Rubber 


FOR LEE TIRES & 


ER DIVISION 


OHIO 


INS 


re 


KEN pb 
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You Get Trustworthy 
Liquid or Gas Cooling 


With Great 


Cooling Water Savings 


from the 


NIAGARA AERO 
HEAT EXCHANGER 


@ You can cool air, gas, water, 
oils, chemicals, electric and 
power and process equipment, 
engines, mechanical processes 
with lower cost and really accu- 
rate control of temperature with 
the Niagara Aero Heat Exchanger. 

You are assured of uniform, 
constant production and quality 
from any process... steady, re- 
liable operation ... lower cost for 
more dependable cooling. You 
can have closed system cooling 
with freedom from scale, dirt, 
corrosion and maintenance 
troubles. You can accurately cool 
more than one type of liquid with 
one machine. 

The Niagara Aero Heat Ex- 
changer uses atmospheric air to 
cool liquids and gases by evap- 
orative cooling. You can remove 
heat at the rate of input to keep 
accurate control of gas or liquid 
temperature. You can put heat 
back into the system to save the 
losses of a “warm-up” period or 
to equalize the effect of load 


variations. 


Great savings in cooling water 
and savings in piping, pumping 
and power return the cost to you 
quickly. The Niagara Aero Heat 
Exchanger can save you approx- 
imately 95% of your cooling 
water cost. Write for Bulletin 96. 


NIAGARA BLOWER COMPANY 


Over 35 Years Service in Industrial Air Engineering 


Dept. PE, 405 Lexington Ave. 


New York 17, N. Y. 


Experienced District Engineers in all Principal Cities 
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and copper alloys are published in 24-pp 
Publication B-36. Explains chemical and 
physical nature of corrosive attack in various 
forms. Includes tabulation indicating relative 
corrosion resistance of principle types of 
copper and copper base alloys when in con- 
tact with 183 corroding agents. Also lists 
typical industrial uses of these metals; gives 
composition, available forms and physical 
properties of company's standard coppers, 
bronzes, brasses, other alloys. Anaconda Cop- 
per Mining Co. 


PACKINGS 
141 Abestos Packings — This 8-pp il- 


lustrated bulletin describes and gives 
service recommendations for braided and 
twisted asbestos packings. Covers twisted 
valve stem, braided valve stem, high tem- 
perature valve stem, braided round and 
squared, square plaited braid, oil-resistant 
and braided blue packings. Lists standard 
sizes, specifies packaging, and gives approxi- 
mate weights of the several types. Packing 
Div., Raybestos-Manhattan, Inc. 


142 Duck and Rubber Packings — 

Various types of duck and rubber 
packings, including low pressure, cross ex- 
pansion, hydraulic, hollow core, round rubber 
core and diagonal expansion types, are de- 
scribed in this 8-pp illustrated bulletin. Gives 
complete service recommendations for each 
type, lists standard sizes, and gives packaging 
specifications. Packing Div., Raybestos-Man- 
hattan, Inc 


STOKERS 





143 Where Refuse Is Fuel — Pre- 

sented in 24-pp Bulletin are in- 
stallations of company's RotoGrate stok- 
ers with medium-size and larger units 
burning refuse fuels, separately or in 
combination with coal. Lists many of the 
refuse fuels handled successfully by this 
type of spreader stoker. More than 20 
such installations are described, illus- 
trated by drawings and photos. Detroit 
Stoker Co 











144 Stokers Classified — Spreader and 

underfeed stokers with various types 
of grate arrangements are presented in this 
s-pp booklet. Illustrated with photos and 
sectional drawings, text is brief but to the 
point. Tells best applications and special 
advantages of each type of st ‘rT, gives size 
and capacity ranges. Stoker ~pt., Westing- 
house Electric Corp. 


OTHER EQUIPMENT 
145 Open-Steel Floors — ‘Versatile 


Open-Steel Flooring’’ is a 16-pp idea 
book profusely illustrated with installation 
photos showing many and varied possibilities 
for using steel grating inside the power plant, 
in refineries, for outdoor catwalks and stair- 
ways etc. Explains types and features of this 
flooring and specifications for insuring quality 
flooring and its proper installation. Open 
Steel Flooring Institute, Inc 


146 Industrial Burners — General 

Bulletin 751 deseribes and pictures 
company's gas-oil burner equipment for a 
wide range of applications and includes pho- 
tos of many installations. Equipment covered 
ncludes several types of burners, control 
equipment, combustion units, fuel oil pump- 
ing and heating units. National Airoil Burner 
Co., Ine 


147 Magnet Selection Guide — 

Twelve-pp illustrated Catalog C- 
5000-B, describing manufacturer's entire line 
of magnetic separators and lifting magnets 
serves as a handy guide to the selection of 
magnets from the application standpoint. 
Tells which magnets to use to remove iron 
from wet or dry materials carried on con- 
veyor belts, as well as from chutes, ducts. 
Units for magnetic concentration and purifi- 
cations, heavy media recovery and materials 
handling are also discussed. Dings Magnetic 
Separator Co. 


148 Economy of Steam in a Package— 
Illustrated Bulletin [ID-51-115 shows 
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Navco’s high degree of engineering skill and use 
of the most modern plant and field facilities are 
your guarantee of a long lasting and trouble-free 
piping system. 


Consult Navco for Your Next Piping Job 


NAWUCO PIPING 


ANUFACTURING COMPANY + PITTSBURGH, PA 


ELAN N © ATLANTA @ 


NATIONAL VALVE & M 


N 
wEW FOR 
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how packaged steam generators save money 


— where heat and power are needed. Details 
manufacturing, installation and operating 
advantages. Discusses boiler construction, 
special design features. Also covers sizes 


available, specifications and ratings, wide 
for STATION HEAT BALANCE or FRESH WATER SUPPLY = sang: of ful, vosible and approvals by 


149 Power Plant Equipment Guide — 

Twelve-pp Bulletin S-196-S, describ- 
ing in condensed form company’s line of 
power plant equipment, is profusely illus- 
trated with photos, flow diagrams, dimen- 
sional drawings, performance charts and 
specification tables. Describes control valves, 
pressure master controls, desuperheaters, 
temperature master controls, water regulat- 
ing valves, liquid level and drainage controls, 
differential pressure controls, feedwater heat- 
ers and regulators, separators, exhaust heads, 
other accessories. Punched for filing in three- 
ring binder. The Swartwout Co. 


150 Higher HP Diesel — Design, opera- 
tion and engineering data on com- 
pany'’s Supairthermal diesel are given in 
Shop View of SALT AND FRESH WATER EVAPORATORS 12-pp Bulletin 191. Illustrated by indicator 
built by PARACOIL for San Juan Steam Electric Stotion, | diagrams and piston-stroke comparison, tells 
Porto Rico Water Resources Authority, San Juan, Porto Rico. | how this engine achieves ability to produce 
Jackson & Moreland, Boston, Mass., Consulting Engineers in any given size one-third more horsepower 
, , than most turbocharged engines. Discusses 
HERE Ss A JOB WE VE BUILT FOR SAN JUAN, P. R. engine's advantages, — diagrams of 
more common types of cooling systems ap- 
Wherever pure water is needed for boiler feed makeup, process | Plicable to it and presents a nomogram for 
° . determining BMEP rating for the engine 
work or general plant operation, a PARACOIL EVAPORATOR is a under typical operating conditions. Also 
proven, time-tested means of handling any kind of initial raw water— | shows models available in four-cycle types, in 
, sizes from 425 to 3200 Bhp. Nordberg Mfg. 

salt or otherwise. re Company. 
They ore ruggedly built—dependable and easily maintained. 151 Ordering Guide for Tools — Cata- 
Specific requirements dictate the design. Our years of experience in log TR, just released, covers manu- 
building units of this type—and other power plant apparatus—assures | facturer's complete line of over 4000 tools. 
luti t bl We invil P ‘ Contains 104 pp of information on all types 
you of the correct solution to your probiem. e invite your inquiry. | of socket wrench equipment, hand tools and 
wrenches, punches, chisels, screwdrivers, 


ENGINEERING CORPORATION pliers, tool boxes and related tools for servic- 

ing operations and maintenance work. Fea- 
1062 Bast Grand Street, Mizebeth 4, Now Jersey tures large illustrations of all types of 
30 Rockefeller Plaza, New York 20, New York | wrenches with copy keyed for easy identifica- 


tion. As complete specifications are included, 
it’s easy to find exactly the tool needed for a 
particular job. Snap-on Tools Corp. 


WAYS I 0 C I I H E 152 Silica Cement — This bulletin de- 
scribes a super-duty silica cement for 


use in laying silica refractories. This heat- 
setting cement corresponds in refractoriness 


and in chemical and physical properties with 
quality silica brick and is recommended for 
poured or trammeled joints. Includes photos 


showing results of comparison tests between 
company’s Vega Bond and other silica ce- 
ments, including effects of heat treatment, 
refractoriness, trowelling and settling. Harbi- 
son-Walker Refractories Co. 


153 Mounting Felt — An easy way to 
choose the right grade and weight of 
vibration mounting felt is described in ‘‘How 
to Reduce Vibration,’’ 20 pp. This little 
booklet explains economy of good felt, tells 
how it absorbs vibration, where it's used to 
advantage. Includes list of engineering data 
sheets available on felt. American Felt Co. 








154 Isometric Drawing Simplified — 
Bulletin V-14, 8 pp, introduces the 


Vibax, a drafting machine designed to auto- 
1, Prevent STEM and SPRING breakage. Exclusive double matically produce isometric and dimetric 


shock absorber built into Sims valves stops impact shock. views by tracing over lines of standard ortho- 

2. Stop wear. Long guide of ROTATOR prevents cocking of graphic drawings. Explains and illustrates 

Sims valves are made in sizes from DISC—assures even opening how Vibax is used, gives specifications 

Mw je . : Stresses faster production by trained iso- 

2%," to 1514" to fit any reciprocat- 3, Keep seating surfaces leak free. Only Sims guarantees metricians, use by draftsmen without iso- 
ing pump. Valves supplied ready the valve DISC will rotate every time it lifts. metric experience. Indamer Corp. 

to install—cast in individual units « Stop valve slam and knock. Quiet operation is gained 

ra by cushioning moving parts and cutting resistance to am 

n let 3 - a T'welve-pp Catalog 60 features in- 

or in complete plates. flow through the SEAT... with patented inclined ribs. stentansous ieee heaters and other indus- 

This reduction of resistance allows cylinders to [ill com- trial fluid heating units, giving their ad- 

pletely, Pump capacity is increased 20%. vantages and illustrating typical installations. 

Includes useful sizing data, steam consump- 

tion tables and diagrams. General Fittings 

Company. 





155 Instantaneous Water Heaters — 





New catalog shows how Sims valves fit any pump— 


how they work—elficiency and comparison charts. ~ 
Send for your free copy today P 156 Lightweight Metallizing Gun — 
Bulletin 95 introduces manufactur- 


a er's Type 5E metallizing gun designed for 
20 @ | spraying Me in. wire and weighing only 

4% lb. Design features are described, illus- 

trated by cutaway drawing. Metallizing 


145 HUDSON ST., NEW YORE 13, N.Y.* M&M BLDG., HOUSTON, TEXAS Engineering Co., Inc. 
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BIYDLE 


Docateccmertt Vlewe. 


@ ELECTRICAL TESTING 
@e@ SPEED MEASURING 
@ LABORATORY & SCIENTIFIC EQUIPMENT 


INSTRUMENTS 
INSTRUMENTS 


NUMBER 10 OF A SERIES 





AMES G. DLE CO., 131 ARCH ST., 


Hand-Operated Type 
Dual-Operated Type 


MEGGER® 
ELECTRICAL INSULATION TESTERS 
in Types to Suit Varying Needs 
For Shop and Field 


There’s a Megger instrument to suit any set of con- 
ditions in shop or field, or a combination of both. The 
types shown here were born out of the actual experiences 
and requirements of practical electrical engineers and 
maintenance men, who found in the James G. Biddle Co. 

Rectifier -Operated Type a personal interest in their electrical insulation check- 
ing problems. 

The Hand Crank Meg Type of Megger Insulation Tester is a reliable field instrument, 
light, sturdy, with constant-voltage type generator—no dependence on batteries or other 


current supply. Ranges to 2000 megohms, hand generators to 1000 volts d-c. 
The Rectifier-Operated Meg Type of Megger Insulation Tester covers the same ranges as 


the hand crank model. It is most efficient for bench work—long tests or repetitive tests of 
a “production line” nature because it operates from a built-in rectifier that plugs into 
a convenient outlet. 

The most versatile of the Megger family of instruments is the Dual-Operated Meg Type 
of Megger Insulation Tester. This can be a feld instrument with hand crank, or instantly 
converted into a rectifier-operated instrument by handy plug-in rectifier connected to 
115 v. 60 cycles outlet. Same ranges as other Meg Types. 

For a complete picture of the Biddle line of Megger Instruments write for Bulletin 
21-05-PE. 


IDEAL INSTRUMENT FOR 
GROUND RESISTANCE TESTS 
“OUT IN THE FIELD” 


Meg Type of Megger® Ground Tester 


A high-quality, rugged instrument that gives 
reliable ground resistance readings even in the 
hands of work crews and test men who are not 
experts in electrical instruments. It is direct-read- 
ing in ohms requiring no calculations. It has one 
set of connections for 3-terminal or 2-terminal 
tests, and an unfailing hand generator power source. 

Unaffected by stray current in the earth, or by polarization or electrolysis. The Meg Type of 
Megger Ground Tester is accurate to within 1/32 of an inch along its scale. 


Available in 5 range scales from 0-300 to 0-3000 ohms. Furnished complete with test leads and 
reference ground rod. Dimensions of instrument are 5” x 94" x 6%”. Weighs about 8 Ibs. 


We shall gladly furnish to responsible prospects the names of companies who have adopted these 
handy instruments for field crews. Write for list “PE”... also Ground Tester Bulletin 25-PE, 


and “‘Grounding Electric Circuits Effectively” by J. R. Eaton (Bulletin 25T2-PE). 


PHIL 





DELPHIA 7, PA. 


ON GETTING FLOOD. 
SOAKED ELECTRICAL 
EQUIPMENT BACK 
INTO SERVICE 


During July the nation’s interest shifted 
from the tides of war to the floods in 
Kansas and Missouri. The threat of this 
major catastrophe to the nation’s emer- 
gency production program assumed stag- 
gering proportions. For most of us this 
whim of Nature was only a newspaper or 
newsreel story which didn’t affect us 
directly at all. But for those in the path 
of this destructive inundation it meant 
untold hardship and property damage. 

The task of restoring order and setting 
the wheels of industry in motion is a 
story in itself. The electrical men, and 
readers of Biddle Instrument News can 
well appreciate what would happen in 
their own plants if all motors, generators, 
transformers, and starting and control 
equipment became covered with water 
and dirt for days and weeks on end, The 
clean-up and dry-out job would be terrific. 

The electrical supply houses and elec- 
trical maintenance and repair shops as- 
sisted tremendously in helping to restore 
order out of chaos. The Westinghouse 
Corporation for example used full pages 
in the Kansas City Star to bring their 
“Guide to Flood-Time Care of Electrical 
Equipment” to Industrial Management, 
In our own case, we had Megger Insula- 
tion Testing Instruments on their way 
two and three hours after the emergency 
calls were received. 


Floods Not the Only Enemies 
of Electrical Equipment 

The proper care of electrical equips 
ment, or electrical preventive maintes 
nance, is a year round job. Dirt an 
moisture in any form must be combated 
month in and month out. Dependablé 
instruments for testing insulation af 
regular intervals are a must if the record§ 
of the condition of electrical equipment 
are to mean anything. 

Among electrical men in industry thé 
Megger Insulation Tester ranks high) 
Most men think of the Megger Instrue 
ments when they think of electrical insus 
lation resistance testing. 





NOTE: Readers of Biddle Instru- 
ment News can obtain informati 
on “Tests When Drying Out Wet 
Apparatus” from vur Megger In- 
struction Manual 21-J-PE. If you 
do not have a copy write to us 
for one. 
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CATALOG LIBRARY 


(Continued from page 50) 
278 Coal Scale — Bulletin 0250, 12 pp, 


describes a pressure-tight, automatic 
coal scale, its construction and operation. 
Shows how beam system, electrical compo- 


S\NON-STICKING! 
; ' 
TI G H T Cc L Oo S ] N G bd nents and linkages are protected from expo- 
sure to coal dust. Richardson Scale Co. 


—no pressure build-up 279 Bfficient Coal Preparation — 


| acts on improved coal preparation 
| for power plants are presented in this 8-pp 
illustrated booklet. Shows how coal is split, 
not crushed, by rolling ring principle utilized 
in company’s equipment to provide better 


EXCLUSIVE DESIGN— 
combustion and reduced ashpit loss through 











280 Spreader Stoker — Bulletin 890, 40 


DAVIS REGULATOR CO. 


Established 1875 
2508 SO. WASHTENAW AVE. 


VALVES 


CHICAGO &, ILL. 








Single seated, tight closing, non-sticking. uniform low-cost coal sizing. American Pul- 
Large diaphragm, sensitive pressure adjust- | YT © 
pp, describes a spreader stoker with 
overthrow rotor designed to provide uniform 
TROUBLE-FREE SERVICE— ; , 
oo . ‘ : ‘ cluding efficiency in burning many grades of 
Built-in strainer, finest quality, all internal | coal and handling fluctuating loads. Power- 
- Phe — , accessible a a stationary grates shown. Detroit Stoker Co. 
DAVIS without disturbing piping. Long economica 281 Ash Handling Systems — This 
or replacement. formation on hydraulic and pneumatic ash 
and fly-ash handling systems. Compiled in 
NO. 13 FOR STEAM, AIR OR GAS— and advantages of various systems and dis- 
|} posal schemes. Schematic drawings of ar- 
vite , a. 37 | grams of arrangements included. Beaumont 
pressures, | to 100 p.s.i. Sizes from 34” | Birch Co. 
PRESSURE trim. Economical for use on small units. Modern equipment for the storage 
Write for literature. and handling of coal and ash is presented in 
4 | 24-pp Bulletin 300. Illustrated, covers con- 
Ww EDUCIN C4 suspended steel bunkers. Gifford-Wood Co. 
COMMUNICATIONS 
Systems — This 25-pp brochure 
describes a high and low level intercom sys- 
plants — a system readily installed and per- 
e + mitting two-way conversations over close- 
Only Thorough Engineering speaking microphones and receivers as well 
ent noise levels. Gai-Tronics Corp. 
* 
. 
Give You Pritchard Quality! PUMPS AND COMPRESSORS 
° Based on normal applications han- 
New Pritchard dling air with atmospheric intake pressure, 
compressor, giving quick comparison between 
* 
Air Cooled gage and piston displacement cubic feet per 
Heat Exchanger minute. Shows recommended compressor 


ment. Compact, rugged, self-contained. 
| fuel distribution. Discusses advantages, in- 
| operated and hand-operated dumping grates, 
service with minimum time out for repairs 24-pp booklet offers technical in- 
| question and answer form. Discusses elements 
AUTOMATIC For initial pressures to 250 p.s.i.; reduced | rangements under specific conditions, dia- 
to 2”. Semi-steel bodies bronze or stainless 282 Coal Handling Equipment — 
| crete and tile silos, cylindrical steel tanks, 
283 Power Plant Communication 
tem designed and built especially for power 
-__ as paging over loudspeakers suited to differ- 

and Adequate Sizing Can 

284 Compressor Selection Chart — 
T e “B” QUINTAIR* this chart simplifies selection of proper size 
yP discharge pressure pounds per square inch 
: ; P bore and stroke in inches. Worthington Pump 

Pritchard quality means a lot when it 





and Machinery Corp. 


comes to selecting air cooled heat ex- 
changers. Take Pritchard’s Type “B” 
QUINTAIR* for example. All parts re- 
quiring attention are readily accessible 
and easily serviced. Thoroughly engineer- 
ed for long life and operating economy — 
adequately sized for top performance 
under the most exacting conditions—the 
Pritchard Type“B” QUINTAIR* can han- 
dle one or several different heat loads in 
a single compact unit. Whatever your 
cooling problem, it will pay you to in- 
vestigate the Pritchard Type “B” Air 
Cooled Heat Exchangers. 


Write today for full information. 


*Registered Trade Name 





Cooling Towers 
Gas & Air Treating 
Specialized Heat Exchangers 


Dept. No. 219 


908 Grand Ave., Kansas City 6, Mo. 





District Offices: CHICAGO + HOUSTON + NEW YORK BURG 
TULSA + ST. LOUIS + Representatives in Principal Cities from Coast’ to 
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285 Boiler Feed Pumps — Bulletin 109, 

16 pp, illustrated in color, describes 
centrifugal pumps for boiler feed service. 
Pictures construction and major parts, float- 
ing seal incorporated. Capacity data, vapor 
pressure tables included. Pacific Pumps, Inc. 


286 Pulsation-Free Compressor 

Piping — Illustrated Bulletin PDS- 
8501, describes company’s pulsation dampen- 
ing piping system. Tells how this piping af- 
fords higher operating efficiency, other ad- 
vantages. Explains pulsation phenomena in 
compression systems. The Fluor Corp., Ltd. 


| 287 Data on Pumps— All Types — 


Bulletins are available on centrifugal, 
reciprocating, screw and rotary pumps cover- 


| ing a wide range of capacities and services. 
Includes information on single and multi- 


stage, close coupled, single and duplex piston, 


| and special pumps for handling erosive and 


corrosive liquids, also high viscosity liquids, 
both lubricating, non-lubricating. Warren 
Steam Pump Co., Inc. 


HEATERS, HEATING 


289 Water Heaters — Iilustrated 6-pp 

Bulletin 70, Section I, on instantane- 
ous type water heaters contains detailed ca- 
pacity and dimension tables for two-, four- 
and six-pass designs, with tube bundles re- 
movable. Davis Engineering Corp. 
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“Some 15,000 employees 
in all branches of our 
organization are taking 


advantage of the 


Payroll Savings Plan...” 


SPENCER LOVE 


Chairman of the Board, Burlington Mills 


*The Payroll Savings Plan is one of the important personnel services offered to the em- 
ployees of our company. At the present time some 15,000 employees in all branches of our 
organization are taking advantage of this splendid plan for systematic savings. In times 
of national emergency this plan assists in stabilizing the economic life of the employee, 


the community and the nation.” 


Last call for the 1951 Defense Bond Campaign! 

While the campaign was scheduled for six weeks, 
beginning Labor Day, the accounting period will include 
all Payroll Savings Plan bond purchases and enrollments 
in September and October. 

If you haven't conducted a person-to-person canvass to 
put a Payroll Savings Blank in the hands of every man 
and woman in your company there is still time to join the 
thousands of companies which have added nearly a 
million employees to the Payroll Savings Plan through 
person-to-person canvasses. 

Phone, wire or write to Savings Bond Division, U. S. 
Treasury Department, Suite 700, Washington Building, 
Washington, D. C. Your State Director will give you all 
the help you need—application blanks, posters, envelope 
stuffers, personal assistance. 


Give your employees an opportunity to save for their fu- 


ture and at the same time, help to maintain America’s ec@e 
nomic security—put an application blank in their hands, 





Results of a few recent person-to-person canvasses 
Firestone Tire and Rubber Company (40,000 employees), 87% 
participation; Universal Atlas Cement Company, 67.8% of 
4,789 employees . . . Martha Mills, 71% of 2,200 employees .. . 
Lit Brothers, 52% of 3,600 employees . . . Delta Air Lines, 65% 
of 2,100 employees; Aerojet Engineering Corporation, 78.1% 
of 2,000 employees . . . Brown-Lipe Chapin Division of General 
Motors, 87% of 1,750 employees; Fabricast Division, General 
Motors, 85% of 1,700 employees. 

Person-to-person canvasses now under way include: 


Number of 


38 Mojor Railroads. .. . . . . « 
Radio Corporation of America 
Owens-Illinois Glass Company 
Cudahy Packing Company 


Willys-Overland 
Owens-Corning Fibergias Corp 
White Motor Company 
Fruehauf Trailer Compony 











The U. S. Government does not pay for this advertising. The Treasury De- 
partment thanks, for their patriotic donation, the Advertising Council and 
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290 Heat Exchangers — Bulletin 114, a 

small folder, gives concise informa- 
tion on company’s Aero heat exchanger with 
balanced wet bulb control designed to cool 
engines or process equipment, coolants and 
lubricants, liquids and gases for processing 
operations. Niagara Blower Co. 


291 Heat Exchangers — Bulletin 11.0.- 

080 describes air cooled heat exchang- 
ers for condensing or cooling of steam or 
process vapors, natural gas, jacket water, lu- 
bricating oil, quenching baths. Equipment 
Div., J. F. Pritchard & Co. 


COOLING 


292 Cooling Towers — Bulletin AQ-50 

is on packaged water cooling towers 
in 3 to 50 t sizes. Gives specifications for the 
tower and discusses special features. Also pro- 
vides dimensional and application data cov- 
ering the five standard and three large sises. 
The Marley Co., Inc. 


293 Spray Nozzle Systems — Reoool- 

ing spray nozzle systems for use in 
plants operating condensers or using large 
quantities of water for cooling, are covered 
in 8pp Bulletin 6A-SP. It details design, ap- 


| plication, construction, and operation of 


spray nozzles, and diagrams typical spray 


| pond arrangements. Sizes, dimensions, ca- 


RES 


Cleaned Under Full Flow 


THE R-S DUPLEX STRAINER has two large identical basket 
strainers, either of which can be removed for cleaning 
without interruption to the flow. Full control is obtained by 


21% turns of the single handwheel. 


Valve is in continuous contact with the seat, and cannot 
become loose or fouled. Operating mechanism is on the 
downstream side of the strainer, not in the path of flow and 
in contact with clean strained liquid only. 


R-S Strainers are widely 
used on house service lines 
in major generating sta- 
tions and on fuel oil lines 
in utility and heavy indus- 
trial plants. Available in 
various types of metal for 
nearly all liquids in four- 
inch to 24-inch pipe sizes. 


Call your nearest R-S Engi- 
neer for further information 
or write direct. 





Designed for minimum pressure drop 
and low maintenance (only one stuffing - 

snd low mantener ny ve ig R-S PRODUCTS CORPORATION | 
© well known power plant piping design 4600 Germantown Avenue 
engineer in order to eliminate the dis- 

advantages of most strainers for heavy Philadelphia 44, Pa. 


industriel service. 
An S. Morgan Smith Company Subsidiary 





pacities, and spray nozzle patterns are in- 
eluded in tabular form. A temperature graph 
gives cooling performance curves for spray 


| noasles for various temperature ranges using 


7 pai at nozzle. Schutte and Koerting Co. 


294 Cooler with Fins — A new oil and 

water cooler and advantages of its 
improved design are described in 20-pp Bulle- 
tin 1020. Explains how company’s LK-Fin 
Cooler, distinguished by use of helically- 
finned heat transfer elements instead of bare 
tubes, is a lighter, more compact and less 
costly unit. Diagrams show comparisons of 
length and number of tubes and size of unite 
for equivalent heat transfer surface. The 
Griscom-Russell Co. 


DUST CONTROL 


295 The Efficiency of Decantation — 

The decantation principle as applied 
in dust control systems and how it separates 
high carbon content —— from fly ash 
for re-injection as fuel is discussed in illus- 
trated Catalog 260D. A typical installation 
is diagrammed and efficiency curves included. 
The Thermix Corp., Prat-Daniel Corp. 


296 Fly Ash Elimination — This 30-pp 
booklet presents manufacturer's 
‘*Multiclone’’ equipment (described as small- 
tube type of cyclonic dust collectors using 
centrifugal force for separating dust from gas 
stream) as a highly successful and economical 
means of separating fly ash — not as a pana- 
cea for all cinder and fly ash problems. Also 
gives data on single and double hopper in- 
stallations. Western Precipitation Corp. 


297 Dust Collecting Efficiency — How 

the higher and narrower inlet utilized 
in company’s tubular dust collector improves 
dust collecting is explained in this illustrated 
bulletin. Prat-Daniel Corp. 


FANS, BLOWERS 


298 Mechanical Draft Fans — Me- 

chanical draft fans for both forced 
and induced draft service are described in 
20-pp Bulletin 168. Illustrated with drawings 


| of typical fan types and photos of installa- 


tions, includes performance curves showing 


| efficiencies of various types of fans. Gives 


construction features, drive arrangements, 
mounting methods. The Green Fuel Econo- 
mizer Co., Inc. 


299 Blowers and Accessories — Engi- 

neering and dimensional information 
on low, medium and high capacity blowers is 
given in this 6-pp bulletin. Pictures some in- 
stallations, also accessories. Blower-Stoker 
Div., Read Standard Corp. 


300 Axial Flow Blowers — In this 6-pp 


illustrated bulletin are described axial 

flow blowers of both turbine-driven and 

motor-driven types. Gives capacity and di- 
(Conéinued on page 13. 
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NT! SAFER! 


CONTROL 


—Adjustapie— 
SPROCKET RIM 
with Chain Guide 


INSTALLED, AND OPERATING, 

IN ONLY A FEW MINUTES 
@Here’s easy, convenient, 
instant control of overhead, 
out-of-reach valves—right 
from the floor! No expensive 
apparatus, no switches, noth- 
ing to break down when 
needed most! BABBITT Adjust- 
€ able Sprocket Rim with Chain 
Guide is installed in a few 
minutes, and gives you posi- 
tive, efficient valve control. 
Low initial cost is last cost! 
Prevents accidents, prevents 
waste, saves money! 


Range of 10 ADJUST- 
ABLE sizes fits all 
valve wheels, with 
rising or non-rising 
stems, from 2 to 30 
inches diameter. 





Distributors in prin- 
cipal c'ties, or send 
for Catalog Folder 
PE-2 and name of 
nearest distributor. 


Continuous records of the oxygen dissolved in boiler feed water 
and of the hydrogen entrained in steam, point to the corrective 
measures necessary to prevent otherwise unsuspected and costly 
corrosion. The Cambridge Analyzers measure and record dis- 
solved oxygen directly. The hydrogen in the steam is the ‘measure 
of the oxygen set free by d Cambrid Instruments 
are available for recording O; and Hs, either separately or 
simultaneously. Send for Bulletin 148-BP. 


CAMBRIDGE INSTRUMENT CO., INC. 


3767 GRAND CENTRAL TERMINAL, NEW YORK 17 
PIONEER MANUFACTURERS OF PRECISION INSTRUMENTS 











BABBITT STEAM SPECIALTY CO. 


1 Babbitt Square, New Bedford, Massachusetts 


Consult Us For: a 
CHIMNEYS ... Nicholson Expansion Steam Traps 


FURNACE WORK... SAVE $155 PER UNIT 


BOILER SETTINGS 
for Large Processor 








 coteneenieememendtcaet 


Because of their positive effectiveness 
in temperature control work, Micholson 
expansion steam traps, at about $35 
each, are being installed by a leading 
processor in place of temperature con- 
trols. These were costing them $110.00 
te $200.00, 
with cost of a 
trap added. Per 
installation, the 
saving is about 
$155.00. 

This firm is 
finding an in- 
creasing num- 
ber of applications on tanks, stills, 
heating radiators, etc., where Nicholson 
expansion steam traps are serving as 
both trap and temperature controller. 


Because there is only one moving 
part, remarkably low maintenance costs 
are being shown. Easily installed, usu- 
ally without supports. Lengths, 9” 
to 40”. Pressures, O to 250 Ibs. No air 
binding. 


For All Equipment Using Steam or Hot Water 


Radiators 
Separators 
Paper Machinery 
Pipe Coils 
Kettles 

Railway Coaches 


Dry Klins 
Vulcanizers 
Switch Heaters 
Laundries 
Plastic Molding 
Presses 


AMERICAN CHIMNEY CORP. Catalog 751 or see Sweet's 


| 143 Fourth Ave., New York 3, N. Y 

! BRANCHES 

| BOSTON ° PHILADELPHIA . CLEVELAND 
DETROIT © RICHMOND, VA. © RALEIGH, N.C 


W. H. NICHOLSON & CO., 160 Oregon St., Wilkes-Barre, Pa. 
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OIL ano GAS BURNING EQUIPMENT 
ror everr INDUSTRIAL APPLICATION 


Whether you burn pitch, tar, oil, gas or a com- 
bination of these fuels, there’s a NATIONAL 
Arroit Burner for your job. 

Our more than 38 years’ experience in the de- 
sign, development and manufacture of all types 
of industrial burners is at your service. 

Ask us about your requirements . . . we'll gladly 
give you full information. 





1. TYPE “SA” 


(For use where steam 
is available) atomizses 
thoroughly and burns 
completely, the low- 
est and cheapest 
arades of fuel oil and 
tar, requiring only 
low oil pressure and 
temperatures. 

Send for 

Bulletin No. 21 


2. TYPE "S-A-L" 
(Large capacity burner 
similar to TYP * 
“S-A-R”") is adaptable 
in combination with 
powdered coal burn- 
ers in large boilers. 
Send for 
Bulletin No. 24 


3. COMBINATION'GAS 
AND OjL BURNER 
-the “AIROCOOL” 
Gas Burner in com- 
bination with a TYPE 
“S-A-R” Oil Burner. 
Send for **AIRO- 
COOL” Brochure 


4. “AIROCOOL” 
GAS BURNER 
(Of venturi type), as- 
sures low turndown 
without burnback. 
Send for *‘AIRO- 
COOL” Brochure 


5. TYPE "S-A-D" 


(Refuse Oil Burner) 
burns acids or caustic 
oils, sludges, asphalts, 
tank bottoms, poly- 
mer oils, heavy petro- 
latum, organic oil 
residuums, waste 
cutting oils, sulphite 
pulp liquors, ete. in 
combination with 5. 


fuel oil. 
Bulletin No. 21 








Send for 











PRODUCTS 
Ol ae and GAS BURNERS for industrial power, process and 
heati poses; STEAM ATOMIZING = BURNERS; MOTOR-DRIVEN 
ROTARY C OllL BURNERS; MECHANICA) Be ag dt ‘ATOMIZING OIL 
BURNERS; LOW AIR PRESSURE OIL BURNERS; GAS BURNERS; COM- 
BINATION GAS aoe § o1 oles + AUTOMATIC OIL BURNERS, for 
small process furna tan ‘plants FUEL O1l HEATERS; FUEL 
OIL PUMPING and HEATING UNITS: FURNACE RELIEF S; AIR IN- 
TAKE DOORS; OBSERVATION PORTS; SPECIAL REFRACTORY SHAPES. 


NATIONAL AIROIL BURNER CO., INC. 


Main Office and Factory: 1268 EAST SEDGLEY AVENUE 
PHILADELPHIA 34, PA. 


SOUTHWESTERN DIVISION: 2512 SOUTH BOULEVARD 
HOUSTON 6, TEXAS 
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BELMONT 


Lower Equipment 
Maintenance Costs 


Next time you order FLAX packings, 
make sure you get, finely engineered, 
carefully controlled Belmont—the Bet- 
ter Quality Flax Packings . . . all but 
the reels, come in the blue box with 
the orange colored trade mark. 
Dependable uniformity of materials, 
designs and constructions provide BET- 
TER SEALING . . . LONGER PACKING 
LIFE. It keeps equipment on the job— 
producing. It enables you to schedule 
replacement—control production flow. 
It reduces maintenance time . . . costs. 
In reels, spirals, coils and rings, you 
can get Belmont flax, square braided, 
channel style, rubber backed and a 
variety of constructions for all standard 
and special services. And, it’s always 
uniform, because from raw materials 
to finished product, all Belmont Flax 
Packings are scientifically formulated 
—manufacturing operations are rigidly 
controlled to give you the utmost in 
long trouble-free, low-cost-per-year 
packing service. 
Distributors in every large industrial 
center are AT YOUR SERVICE. 
Where problems require technical and 
engineering help, write direct. 

Write for catalog #40. 


BELMONT 401X 
(Coil or Reel) — Best 
quality Line Flax Fibre 
of selected length and 
strength. 


BELMONT 9 (Coil) — 
Long line best quality 
flax stitched with 
strong linen thread 
into a moulded rubber 
and duck channel. 


There’s a Belmont Packing 


Rings + Spirals + Coils + Reels 
Spools + Sheets + Gaskets 
for 
Steam + Water - Oil + Gas + Air 
Acids + Alkalies + Ammonia 
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CATALOG LIBRARY 
(Continued frem page 130) 


mensional data, operating range and specifi- 
eations on both types. L. J. Wing Mfg. Co. 


CONDENSERS 


O2 Steam Condensers with Reserve 
Flow — Eight-pp Catalog 410-1 de- 
scribes a “‘self-cleaning’’ reverse-flow con- 
denser for power plant service, designed to 
virtually eliminate cleaning down time and, 
in the case of divided water box condensers, 
eliminate operation at partial load. C. H. 
Wheeler Mie. Co. 


303 Ejector Instruction Manual — 

Bulletin J-50-7 is a 36-pp handbook 
covering operation, selection, installation and 
maintenance of steam jet air ejectors. Dis- 
cusses twin and triple element ejectors, sir 
face and jet inter- and after-condensers, isc 
lating valves, drain traps, steam and back 
pressures, steam nozzles, condensing water, 
raw water cooling, recirculation and removal 
of condensate. Foster Wheeler Corp. 


304 Steam Condensers — Bulletin 102, 
24 pp, presents manufacturer's steam 
condensers and includes photos of typical in- 
stallations as wel! as engineering data, discus- 
sion of air removal equipment, and chapter on 
condenser maintenance. Company's Wizard 
injector to seal small leaks while condenser 
is in operation, air erosion eliminators, divers 
lights and port gages are also described. Con- 
denser Service & Engineering Co., Inc. 


METALS 


305 Steels for Hot Spots — This is an 

88-pp manual on steels for elevated 
temperature service. Includes a discussion of 
the general principles of high temperature 
behavior of ferrous materials and the factors 
influencing their behavior; a data section re- 
plete with tabular and graphical material 
covering mechanical properties of 21 steels. 
United States Steel. 


306 Bibliography on Nickel Alloys — 

Sixteen-pp List A covers company’s 
technical papers and commercial publica- 
tions available on nickel alloy steels, stainless 
steels, nickel cast irons, nickel brasses and 
bronzes, and nickel plating, and their uses. 
The International Nickel Co., Inc. 


OTHER EQUIPMENT 


307 The ABC of CO; — An interesting 

text covering role of carbon dioxide 
in combustion efficiency, 16-pp illustrated 
Bulletin 452 discusses theoretical vs practical 
perfection of combustion and tells how to 
determine percentage of COg in flue gases. 
COs as a basis for figuring heat and fuel losses 
is also desoribed and method of determining 
such losses explained. Includes scales of total 
heat losses of various types of coal, fuel oils 
and gas. The Hays Corp. 


308 Transmission Belting — Catalog 
M-9922, 28 pp, gives design, engi- 
neering and performance data on transmis- 
sion belting. Tables on belt speeds, arc of 
contact, friction, horsepower correction, and 
service factors included. United States Rub- 
ber Co. 
309 Turbine Catalog Collection — 
This is a valuable collection of bulle- 
tins covering a complete description of solid 
wheel turbines. They feature cross section 
drawings of typical units for both moderate 
and high steam pressure conditions. Includes 
data on speed increasing and reduction gears. 
The Terry Steam Turbine Co. 


310 Paints to Beat Corrosion — This 

8pp illustrated bulletin on anti- 
corrosive paints discusses their sub-oxide of 
lead base and other technical properties and 
points out economy of these rust-inhibitive 
coatings. Describes primers, finishing coats 
and single coats available; tells how to apply 
them. Also discusses painting of galvanized 
structures. Subox, Inc. 


-311 Dehydration Systems — This bul- 


letin presents pressure type and 
gravity type dehydration systems for clean- 
ing, stabilizing, and degasifying lubricating 


Bowser, Inc. 





oils. Explains features, operation. Illustrated; 
i SI ficati 


312 Industrial Insulations — Selection 

and application information on insu- 
lating materials is presen in this 28-pp 
Ulustrated catalog. Covers block and blanket 
insulations, insulating cement, low pressure 
coverings, felt, other products. Gives specifi- 
cations, temperature ranges, recommended 
thicknesses, prices; tells how to apply each 
type, where to use it. Baldwin-Hill Co 


313 Chemical Feed Systems — Single, 

complete “‘packaged’’ units for feed- 
ing directly into boiler feed water lines are the 
subject of Bulletin 4511. Explains automatic 
control. Milton Roy Co. 


314 Processing Equipment — Twelve- 

pp Bulletin 50-1 illustrates and de- 
scribes equipment designed and f 
tured for the process industries. Material is 
grouped according to use for which equip- 
ment is designed. Infilco Ine. 


315 Fundamentals of Hydraulics — 
Technical Bulletin B-4 is a newly re- 
vised 44-pp guidebook covering essential in- 
formation on hydraulic systems, maintenance 
trouble-shooting and selection of proper 
fluids. Besides offering reference data to engi- 
neering personnel, this book is suggested as a 
training manual for maintenance supervisors, 
operators. It features specially prepared 
phantom and cutaway drawings illustrating 
functions of basic types of valves, pumps, 
hydraulic motors, torque converters. Sun 
Oil Co. 
316 Steam Atomizing Oil Burners — 
Sixteen-pp illustrated Bulletin 21 de- 
scribes steam atomizing oil burners and aux- 
iliary equipment for use with heavy oil or tar 
in boilers, stills, dryers and other furnaces, 
where steam or compressed air is available 
for atomizing the oil. Discusses steam and 
oil control valves, design and construction of 
furnaces in which fuel oil is burned, register 
and tandem types combustion units. National 
Airoil Burner Co., Inc. 








- CLASSIFIED ADVERTISING 
EQUIPMENT FOR SALE 


5000 K.V.A., 2300/4000 volt, 450 pressure General 
Electric Turbo-generator with all auxiliaries 

1438 K.V.A. Nordberg diesel generator electric 
machinery, 2400 volt. Generator equipped for gas or 
oil fuel. Switchgear available. 

B & W. Inegral Furnace boiler designed for 50,000 
lb per hour at 420 psi operating pressure. 

Details on request. Box 1662, Power Engineering, 
110 8. Dearborn St., Chicago 3, ILL. 








1-400 kw or 1-300 kw Westinghouse A.C. to D.C 


Synchronous Rotary Converter purchased new 
1941. Either unit complete with step-down trans- 
former, 13,200 volt, 60 cycle, 3 phase Primary, 188 
volt, 6 phase Secondary. Circuit breaker, disconnect 
switch, starting panel and 125-250 volt, D.C. panel 
complete with circuit breaker, main switches, volt 
and ammeter. Wm. Martien & Co., In.c, Agents 
Candler Bldg., Baltimore 2, Md. 





HELP WANTED 


Wanted: Experienced Power Station Engineer 
Position: Assistant to Manager of Power Produc- 
tion with administrative responsibility of operating 
central stations totaling approximately 800,000 kw. 
Location: Pennsylvania 
Advancement: Excellent for growth 
promotion in near future. 

Experience: 10 years minimum, with at least 5 years 
in operation, maintenance or efficiency work in 
large modern steam-electric central station. Con- 
struction and design experience will be considered. 
Education: B.S. degree in Mechanical (preferred) or 
Electrical Engineering from an accredited engineer- 
ing college. 

Age: 30-45. 

Salary commensurate with qualifications. 

All applications will be acknowledged. Please send 
personal record to Box 1661, Power Engineering, 
110 8. Dearborn St., Chicago 3, Ill 

ATTENTION ENGINEERS EXTRA IN- 
COME. You get the commission when you use our 
sludge-solvent in your fuel tanks or our soot- 
remover in your firebox. For particulars write 
Amionic Chemical Co, P. O. Box 371, Taunton, 
Mass. 





on job and 
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= Body and Yoke are of Forged Steel, 
wee for extra strength and longer life. 
Bolted Follower 
with no follower threads on yoke to corrode. 


Follower easily tightened down any time when 
necessary. 


Malcomized Gate Faces: 

When furnished with either 12-14% or 18-8% 
stainless steel trim, List 960’s gates are hard- 
ened by “Malcomizing,” patented Chapman 
process. “Malcomizing” hardens to a minimum 
of 800 Brinnell, which minimizes seizing or 
galling and lengthens valve life. 


Super-Hardened Seat Rings 
and wedge-faces of stainless steel help to save 
on repairs and replacements. 





Strong Stem and Wedge Connection 
Extra strength of stem-and-wedge gate con- 
nection provides protection against even un- 
usual service stress. 


Chapman List 960 is available in sizes from 
4%" to 2”... in four different alloy-combina- 
tions of body and trim which qualify this 
rugged forged gate valve for many different 
services. Gasketed joint, or metal-to-metal. 
Rising stem with yoke (shown) or rising 
stem inside screw. Pressure range: 2000 Ib. at 
aeeaay 100°F.—380 Ib. at 1000°F. 


f i i 
Hills = bist | (for higher pressures, 





specify List 990). Write 
for illustrated fact-sheet 
on List 960. 








CHAPMAN’S LIST 960 FORGED Gate Valve 





The Chapman Valve Manufacturing Company 
INDIAN ORCHARD, MASSACHUSETTS 
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Three Permutit Precipitators at Alcoa's 
Davenport, lowa plant. Each processes 
3,000,000 gallons of water a day. 


How Permutit helps Alcoa get BETTER WATER... 


with 
LOW TURBIDITY 
LOW OPERATING COST 
LOW CHEMICAL COST 
LOW WATER WASTE 





Alcoa's water needs average 9,000,000 gallons per 
day in their Davenport, Iowa plant. A Permutit 
Precipitator processes all their mill use water, and 
yields an effluent turbidity of only 5 ppm from an 
influent turbidity as high as 900 ppm. Yet operating 
cost, including pumping, chemicals, depreciation 
and maintenance, is only 5¢ per thousand gallons. 
Of this, chemical cost is less than 2¢ per thousand. 
Water waste has averaged only 8.75 %. 





Precipitators for lowering alkalinity and remov- 
ing turbidity of water are only one of many Permutit 
products for solving water conditioning problems. 
In the column at left, some of the more important 
basic processes are illustrated and described. 


Find out how Permutit can solve your water proc- 
essing problems. Write to The Permutit Company, 
Dept. PE-11, 330 West 42nd Street, New York 18, 
N. Y,, or to Permutit Company of Canada, Ltd., 6975 
Jeanne Mance St., Montreal. 









pERMUTIT 


ERS F 
NDITIONING WEADQUART 





WATER CO 











